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Pass-out Steam Turbo-Alter- 
nator of 650 kW on works 
testbed. 


A recent installation of a 
machine this size effected 
a saving of £1200 in coal 
consumption during the year 
1933, and, in addition, oper- 
ated 10°, extra machinery. 


This machine replaced 3 
steam engines and is erected 
on the site of one engine. 
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A Seven-Day Journal 


——— 


The Institutions’ Jubilee Address. 


Tue Presidents of fifteen of the British engineeri 
institutions have signed the following Jubilee address 
to the King’s Most. Excellent Majesty :— 


TO HIS MAJESTY. 


We, as representatives of, and on behalf of the 
principal Engineering Institutions and Societies 
in the United Kingdom of Great Britain and 
Northern Ireland, humbly beg leave to convey 
to Your Majesty the Loyal Greetings and Felici- 
tations of our 67,000 Members upon the attain- 
ment of the 25th Anniversary of Your Majesty’s 
Accession to the Throne. 

Through Your Majesty’s, wise and beneficent 
rule and encouragement of Science in Industry, 
the utilisation of the great sources of power in 
Nature has been advanced to an extent unprece- 
dented in the history of mankind, thus con- 
tributing in no small degree to the welfare of all 
Your Majesty’s subjects. 

We desire to express our deep loyalty and 
devotion and our high appreciation of the work 
Your Majesty has done towards the promotion 
of the Science and Art of Engineering in its 
bearing on the well-being of the Empire. 

We pray that Your Majesty may live long to 
enjoy good health and happiness. 


Unemployment Figures. 


ACCORDING to a statement issued by the Ministry 
of Labour, it is estimated that at April 15th, 1935, 
there were approximately 10,320,000 imsured persons 
aged sixteen to sixty-four in employment in Great 
Britain, being the highest figure recorded during the 
period of over fourteen years for which comparable 
figures are available. The total was 120,000 more 
than at March 25th, 1935, and 175,000 more than at 
April 23rd, 1934. In most of the principal industries 
there was a further improvement in employment 
between March 25th and April 15th. Among those 
mainly affected were building, coal mining, and the 
distributive trades, but substantial improvements 
were also recorded in a considerable number of other 
industries, including engineering and ironfounding, 
shipbuilding and ship repairing, electric cable and 
apparatus manufacture, public works contracting, 
road transport, and shipping service. None of the 
principal industries showed any marked decline in 
employment. At April 15th, 1935, the numbers of 
unemployed persons on the registers of employment 
exchanges in Great Britain were 1,676,623 wholly 
unemployed, 280,333 temporarily stopped, and 
87,504 in casual employment, making a total 
of 2,044,460. was 109,410 less than the number 
on the registers at March 25th, 1935, and 103,735 less 
than a year before. The total on April 15th, 1935, 
comprised 1,633,302 men, 57,989 boys, 300,943 
women, and 52,226 girls. 


Projected Mont Blanc Road Tunnel. 


PARLIAMENTARY powers were recently t in 
France for 0 100d uppelan een eter Mont Blanc. 
This tunnel, which be some 12 kiloms. long 
and would form part of a road through the Alps just 
over 19 kiloms. long, has now been the subject of a 
favourable report by Monsieur Bousquet, of the Public 
Works ‘Department.’ A’ syndicate’has been formed 
in France and the financial! responsibility is to be 
divided between France and Italy. At present. the 
Alps form a barrier between France and Italy, which 
is traversed by two railway routes only, the Mont 
Cenis Tunnel, and the Nice-Ventimiglia and Nice- 
Conti coast routes. Road transport over the moun- 
tains, difficult enough in summer, becomes impossible 
in winter, when only one road is kept open, that of 

‘ the Gap-&-Turin, on Mont Genévre, and even that is 
to be attempted only by the most expert drivers. In 
the circumstances the motorist is forced either to 
go round by the coast route or to go vid Switzerland, 
where his car is loaded on toa railway wagon and taken 
through the tunnels, an expensive and laborious pro- 
ceeding. The new road is intended to eliminate the 
time and expense of this method, and by charging a 
fee for the use of the tunnel the syndicate hopes to 
make the scheme self-supporting and, at the same 
time, a cheaper and quicker method of entering Italy. 


Clyde-Forth Canal Scheme Revived. 


In the course of an address on ‘‘ Some Aspects of 
Imperial Defence,”’ given under the chairmanship of 
Admiral of the Fleet. Lord Jellicoe, at the British 
Empire Club, on Friday, April 26th, Vice-Admiral Sir 
Barry Domvile discussed the construction of a deep- 
draught canal from the.Clyde to the Forth, capable of 
rapid transit by both warships and merchant vessels. 
He said that he could not conceive a work of greater 
national im: pon age upon which the unemployed 
could expend their labours. . This project, frequently 
mooted, had always failed because the Government 
was unwilling to subsidise it sufficiently to make 


it could be made to pay its way, but it would not 
provide ateneat on the waeied eee: With that 
great industrial basin; the passage of 
right through phx 5+ pet said a Barry, the Englist 
Channel could be avoided, as well as the tide-swept, 
mist-wracked longer route round the north.’ Ships 
approaching and leaving our shores would have a 
choice of passing north or south of Ireland accordi 
to circumstances. When it was remembered that we 
were almost entirely dependent on seaborne com- 
merce for our very existence, the Clyde-Forth canal 
did not seem to be a very high rate of insurance to 
pay for greatly increased security. If it became 
necessary to face the problem of closing the Port of 
London in a future war, the canal would assist vastly 
any alternative system of supply. 


L.N.E.R. Rating Assessment. 


In the “ Rail and Road” column of our issue of 
April 5th mention was made of the assessments of 
the Railway Assessment Authority for the Southern 
and the London and North-Eastern railways. The 
former was made last year and was placed at 
£2,180,000, but, on appeal, that was reduced by the 
Railway and Canal Commission in February to 
£1,077,131. It was, however, announced by the 
Authority on March 21st that it would take the case 
to the House of Lords. The Railway Assessment 
Authority, which was set up under the Railways 
(Valuation for Rating) Act, 1930, to consider the 
valuation of railway hereditaments for local rates, 
instead of that being done by rating authorities and 
assessment committees, fixed an assessment figure of 
£3,500,000 in the draft roll as the net annual value of 
the London and North-Eastern un as @& 
whole in England and Wales. Various local authori- 
ties claimed that the amount should be £5,000,000 ; 
the railway company, on the other hand, considered 
that it should be a nominal sum. At a meeting of the 
Railway Assessment Authority on Saturday, April 
27th, the Chairman, Sir Joshua Scholefield, K.C., 
announced : “ We find that all the L.N.E. Railway 
hereditaments in England and Wales have no value 
at all and the draft valuation roll has been amended 


accordingly.” 
A New Electricity Commissioner. 


THE announcement is made that the Minister of 
Trans with the concurrence of the Board of 
Trade, has appointed Mr. C. G. Morley New, M.L.E.E., 
to be an Electricity Commissioner. Mr. Morley New 
will sueceed Mr. T. P. Wilmshurst, M. Inst. C.E., 
M.LE.E., who completes his term of office in July. 
Mr. Wilmshurst has been an Electricity Commissioner 


E * * 7 
Midlands Advisory eet Mr. Morley New, who is 


the electrical engineer to the City of Cardiff, is a 
Member of Council of the Institution of Electrical 
Engineers, Deputy Chairman of the National Con- 
sultative Committee of the Electricity Supply 
Industry, and a Past-President of the Incorporated 
Municipal Electrical Association. He has also served 
on the Councils of the Electrical Research Association 
and the Electrical Development Association. 


Italian Aircraft Testing Station. 


On April 27th, at Montecelio, Signor Mussolini 
performed two inauguration ceremonies. The first 
was that of the new Italian experimental air station, 
said to be one of the most up to date in the world. 
The second was that of the town of Guidonia, which 
has been built on the site where General Guigoni 
was killed during parachute experiments some seven 
years ago. The town of Guidonia will form the 
residential quarters for the staff of the Montecelio 
experimental] station, which itself is a centralised 
group of buildings in which all the most up-to-date 
laboratory equipment required for aeronautical 
research is to be found. ‘Several wind tunnels for 
combined tests and one vertical tunnel are provided, 
all of which are grouped around a central hall. Full 
metallurgical and X-ray equipment is available for 
metal testing as well as a chemical laboratory, while 
a hydraulic tank for the determination of the correct 
design of seaplane and flying-boat hulls and floats 
is provided. It is understood that a stratosphere 
department is also to be opened shortly, in which 
tests may be carried out under conditions of reduced 


Rome and Tivoli, a position which enables it to be in 
touch with the capital as well as the airport, and 
is therefore favourably placed for the work to be 
carried out. 


Collision Risks at Sea. 


Iy. the course: ofan interesting paper dealing 
with ‘‘ Ship Collisions,’”’ read before the North-East 
Coast Institution of Engineers and Shipbuilders on 
Friday, April 26th; Mr. H. E::J. Camps reviewed 
some of the legal problems arising out of ship collisions 
and the procedure adopted to deal with them. 
After citing typical examples of collisions, Mr. Camps 
went on to advocate some methods by which, he 





it @ commercial. possibility. . Once built, however, 





atmospheric pressure. Montecelio is situated between | guarding 


collisions and the risk attending them might be 
minimised: » He recommended ‘that imstead of a 
straight or slightly raked stem, the older form of 
clipper bow should be adopted, and he further 
advised the abandonment of the time-honoured 
custom of berthing the crew in the forecastle of a 
ship. Electric welding as applied to the structure 
of a ship would, he thought, tend to reduce the extent 
of damage, while a great advantage would be the 
provision of a central enclosed alleyway in which 
all the deck machinery necessary for working the 
steering gear and winches could conveniently be 
accommodated. A final suggestion, which Mr. Camps 
said he hoped would be favourably received by both 
shipbuilders and shipowners, was the provision of 
reliable navigation information relating to turning 
circles and manceuvring times, which could quite well 
be obtained from trial trip data, and together with 
hydrostatic curves, such as metacentric diagrams and 
stability curves, should be provided on every ship. 


Air Transport in Europe. 


A VALUABLE contribution to the study of the 
economics of European air transport is published by 
the League of Nations Secretariat. It has been pre- 
pared by Monsieur Henri Bouché, the rapporteur to 
the e sub-committee appointed to study the 
question of the constitution and operation of a main 
network of permanent air routes. Dealing with 
subsidies, the report shows that all the air lines are 
subsidised, and that in 1931 it was only in the United 
Kingdom, Finland, and the Netherlands that traffic 
receipts slightly exceeded the amount of the subsidy. 
In all other countries the subsidy was far greater than 
the receipts, the average for Europe being :—Sub- 
sidies, 70 per cent,; receipts, 30 per cent. Air trans- 
port cost European taxpayers in 1930, 1931, and 1932 
alone 2,000,000,000. French francs. After fifteen 
years of effort and technical progress air transport in 
1932 required a subsidy of 9-05 French francs a mile, 
while the receipts from customers were 3f. a. mile. 
Monsieur Bouché is of the opinion that, European 
commercial aviation is still waiting for the most 
valuable gift it could receive, namely, the adoption 
of collective action calculated on a European scale to 
meet European needs, and based on strictly economic 
lines. He further points out that surface traffic does 
not provide fast transport in Europe. There is only 
one railway journey in Europe of 435 miles or more 
—Paris to Berlin—on which the average speed exceeds 
374 miles an hour. For distances between 685 and 
1250 miles the average speed falls between 183 and 
25 miles an hour. The European area, on the other 
hand, is suitable for fast daytime flying. 


The Brussels International Exhibition. 
On Sunday morning, April 28th, at eleven o’clock, 


>|his Majesty King Leopold of Belgium formally 


opened the Brussels Universal and International 
Exhibition, which has been arranged on the Plateau 
du Huysel, not far from the Palace of Laeken. 
Twenty nations are officially taking par> in the 
Exhibition, cays and the Uni States of 


America being the only great nations which are not 
represented. Very effective planning . been 
achieved by the Architect-in-Chief, #oseph 


van Neck. In the course of his speech, King Leopold 
said that the object of international exhibitions was 
to make known to a large public, assembled from all 
corners of the world, the products manufactured by a 
number of different countries. That object was, he 
said, in striking contrast to the Customs duties and 
other restrictive barriers which had resulted from 
the economic isolation ‘of nations. The return of 
prosperity was dependent upon a greater circulation of 
commodities, and it was time that an effort was made 
in the direction of freer interchange of trade. Belgium 
was making an effort of unusual scope to emerge from 
the crisis and to gain her economic equilibrium. 


A Key Industry Inquiry. 


On Tuesday last, April 30th, it was announced by 
the Board of Trade that a committee had been 
appointed to inquire into the position of key industries. 
The chairman is Sir Geoffrey Ellis, and other members 
of the committee include Sir Harold Hartley, F.R.S., 
Mr. W. Benton Jones, and Sir Allan Powell, with 
Mr. W. H. L. Patterson, of the Board of Trade, 
Great George-street, S.W.1, secretary. The terms of 
reference of the committee are :—To consider the 
position which will arise on the expiry on August 19th, 
1936, of the duties imposed under Part I of the Safe- 
of Industries Act, 1921, as amended by the 
Finance Act, 1926, and to report whether, and how 
far in the interests of Imperial defence, and having 
to the provisions of the Import Duties Act, 
(a) the various duties now in force should be con- 
tinued and, if so, at what rates of duty ; and (6) the 
duties which should be imposed on articles not coming 
within the scope of the present duties and, if so, at 
what rates of duty. It is expected that a procedure 
generally similar to that adopted in the case of the 
1925 Board of Trade ‘Inquiry Committee will again 
be adopted. Trade associations interested in the key 
industry duties will most likely be invited to rr aor 
their views, and the Defence Services will probably be 
asked to state how far the duties have proved 
effective in helping industries which are vitally 





thought, the damage and fatalities arising through 





important to national defence. 





454 


THE-ENGINEER 





May 3, 1985 








Craigavon Bridge, Londonderry, 


Northern 


Ireland.* 


No. II. 
(Concluded from page 429, April 26th.) 


ERECTION OF THE SPANS. 


Q* the completion of ,piers Nos. 5 to 8 imelusive 
and. 14 to 16. inclusive, the lower deck steelwork 
of these spans was erected by 5-ton steam cranes, 
operating on the staging previously employed for the 
cylinder sinking and pier erection. The upper deck 
steelwork at the Waterside end was placed by a 
5-ton steam crane operating at lower deck level, 
working back from the abutment at span No. 22. 
At the City end, span No. 1 was erected by a 5-ton 
hand crane placed at ground level, and on the upper 
deck steelwork of this span a 7-ton electric crane with 
an 85-foot jib was erected. This crane handled the 
next span in front of it, and was successively moved 
ahead -on top of the span it had just erected, taking 
its final position on span No. 7. From this position 
it handled the end panels of the main girders of span 
No. 9, and then placed the upper deck of span No. 8, 
which rests on the end cross girder of span No. 9. 

For the erection of the first mam river span, span 
No. 13, timber falsework was erected in the river, 
consisting of two No. l2in. by 12in. timber piles 
under each panel point, braced in each direction. The 
first two panels were erected by the steam crane 
operating on the lower deck of spans Nos. 14 to 16 
inclusive, which then placed a 10-ton electric derrick 
crane on the top deck of the erected panels of the 
main river span. 

This crane then erected ahead of itself and was 
skidded forward as erection was completed. This 
span was erected complete on the falsework, timber 
blocks bemg placed to ensure the correct camber of 
2in. in the middle of the span. 

Span No. 13 then formed an anchorage for the next 
span, No. 12, which was cantilevered out over the 
river and was connected to span No. 13 by tie plates 
and pins at the top and by a diaphragm at the bottom 
between the end posts. The top pins were of forged 
steel, 6in. in diameter, and each carried a maximum 
load of approximately 450 tons, joined by two tie 
plates, each 2in. thick, and two tie plates, each 1fin. 
thick. The upper chords of the main girders were also 
connected by two tie plates, one 3lin. wide by {in. 
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thick, and one 14}in. wide by {in. thick. The lower 
diaphragm between the end posts was formed of 6in. 
by 6in. by jin. angles with jim. thick web plates. 
These diaphragms were so arranged that the bearings 
should land at their correct level when the span was 
cantilevered out fully. This necessitated starting the 
end posts leaning back at about 1 in 127, the ealeu- 
lated deflection of the free end of the span when fully 
cantilevered being about 12in. 

During erection the steelwork was carried by barge 
from the wharf. mentioned in the first article to a 
position under the 10-ton erection crane for handling 
into position. 

All the holes in the main joints were filled during 
erection, two-thirds of their number being drifted and 
one-third bolted. When the span had been erected 
complete, a 200-ton hydraulic jack was placed under 

the free end of each bottom chord, and the span was 
jacked up the requisite 12in. to remove all. cantilever- 
ing stress, and to make it possible to remove the tie- 
back pins, tie plates, and diaphragms. When the 
span was released and was acting as a simply supported 
span, the end bearings were correctly positioned 
and the span was lowered on to them by the jacks 
referred to above. 

This method of erection by cantilevering is well 
shown in Figs. 8 and. 9. 

Spans Nos. 12, 11, and 10 were erected in this order 
across the river by this cantilever methed, which was 
adopted for reasons of economy, as compared with 
erection on timber falsework, combined with the 
impracticability of blocking the whole of the river 


* A short desori tion of this “bridge ap; ered in THE 
Enarneer of July 21st, 1933. it 





with such falsework ; but span No. 9 was erected on 
timber falsework in a similar manner to span No. 13. 
In this case there was no objection to placing timber 
falsework in the river at the site of span No. 9, and 
it was felt to be desirable there, so as to expedite 
the work to the utmost, to proceed at.once with the 
erection of this span in this manner, simultaneously 
with the cantilevering erection of spans Nos. 12, 11, 
and 10, rather than to wait for the arrival across the 
river of the cantilevered span No..10 before the canti- 
lever erection of span No. 9 could be started. 

The two expansion bearings in the main river spans 
are provided at piers Nos. 9 and 12. Each consists 
of a group of six forged mild steel segmental rollers, 
10in. in diameter, 54in. wide across the flats, and 
4ft. 2in, long, operating between flat steel plates, 2in. 
thick, and these sets of rollers are each included ‘in a 


suitable cage, causing the whole group to act in unison | 


When assembling in the first instance, these bearings 
were so set as to cause the rollers to be truly vertical 
at 55 deg. Fah., which was adopted as the mean of 
the temperature range experienced in Londonderry, 
and at this temperature the expansion joints are at 
the centre of their respective travels., The mild steel 
forgings in the rocker and roller bearings comply with 
British Standard Specification No. 29. 


RoaD AND Footways. 


The steelwork forming the upper deck of the bridge, 
both as regards roadway and. footway, is formed of 
buckled steel plating, 4in. thick,,carried on the upper 
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deck. cross girders and stringers, and protected 
throughout by a coating of mastic asphalt, fin. thick, 
laid in two coats. The roadway is formed of a con- 
crete slab, some 10in. thick at the crown, placed on 
this asphalt and surfaced. with a 2in. thick layer of 
bituminous macadam. The footways are also sur- 
faced with a similar thickness.of bituminous macadam 
placed directly on the mastic asphalt. The roadway 
has a camber of 2in. and ‘iis drained by cast iron side 
entrance gully boxes set in the kerb and discharging 
into the river through cast iron down pipes carried 
by the girder work. The kerbs are of County Down 
granite and the upper deck is completed by cast iron 
parapets of ornamental design in which are placed 
the lamp standards, fitted with Holophane refractors 
and lanterns, for the electric lighting of the upper 
deck: The cast iron parapets of the new bridge 
terminate at granite pilasters and parapets on the 
abutments, formed of the old granite work of Carlisle 
Bridge, which was carefully demolished and re- 
erected. The whole of the granite’ so used was 
thoroughly cleaned down after re-erection by chipping 
all over with, fine pneumatic. chipping tools, and 
the whole of the granite facing of the abutments of 
Carlisle Bridge, which did not require to be dis- 
turbed, was treated in the same way. 

A typical view of the upper deck in course of con- 
struction is seen in Fig. 14, page 464, while the finished 
granite work is clearly. seen in the foreground of 
Fig. 16, and the general arrangement of the upper:deck, 
as completed, is well shown in/Figs. 5 (ante) and 12. 


LowER Dgeck AND RAILWAY. 


The lower deck is of creosoted Oregon pine timber, 
3in. thick, carried on rolled steel channel deck bearers 
supported by the lower deck stringers. A double- 
gauge track of three rails of 5ft. 3in: and 3ft. gauges 
is provided across the lower deck, with a double- 
gauge sidimg on the main spans, 320ft. in length, 
connected at each end by turnouts to the through 
track. These rails are carried on 10in. by Tin. creo- 
soted Oregon pine transverse sleepers: bolted down to 
the lower deck stringers. The tracks are of 80 Ib. 


per yard British Standard flat bottomed rails, and 
are spiked down to the sleepers. At the two main 
river span expansion joints, gaps with slotted hole 
fish-plates are provided in the track and the rail ends 





are cut at an angle of 45 deg. so as to obviate jar 
and shock whenjrolling stock passes over the joint. 

The through track terminates on each quay at a 22ft, 

diameter turntable for the transference of rolling 
stock to the tracks along the quays, and haulage 
across the lower deck is effected by four 2-ton electric 
capstans, each of 30 h.p. Two of these are mounted 
on the lower deck steelwork of the bridge proper, and 
two are placed on the two quays adjacent to the turn. 
tables, which are operated by the two latter capstans. 
Weatherproof switch-houses are provided at each 
end of the lower deck for the main switchgear to the 
capstan power supply, &c., and each capstan is con- 
trolled by a switch and pedal adjacent to it. The whole 
ofthe mechanism of each capstan is enclosed in a water- 
tight cast iron chamber which forms the base of the 
capstan, and on which stands the capstan bollard, and, 
in addition, large steel screen plates are fixed to the 
upstream trusses at the bridge capstans for the pro- 
tection of the men operating the capstans and the 
bollards, ropes, and switches, &c. Fairleads are 
provided throughout the lower deck, and on the quays 
adjacent. to the bridge, where required, for use in 
handling the rolling stock by the capstans. 

At the City end of the! lower deck which falls at a 
gradient of about 1 in 94 towards the City-side quay, 
Socmenits buffers are provided between the turntable 
and the tracks of the Great Northern Railway 
(Ireland), which at this point are at right angles to 
the track across the bridge, and at the foot of the 
falling gradient. These buffers are designed to stop 
any combination of rolling stock which could possibly 
run away down this gradient and afford ample pro- 
tection to the Great Northern Railway Company’s 
tracks. 

One side of the lower deck carries a 12in. diameter 
water main and a 9in. diameter gas main, both con- 
sisting of steel pipes fitted with Victaulic joints and 
mounted on rollers. 

Electric cables of the General Post Office, the 
Londonderry Corporation electricity department, and 
other public authorities are carried on hangers slung 
from the underside of the upper deck, and facilities 
for similarly carrying the 30,000-volt H.T. cables of 
the Electricity Supply Board for Northern Ireland 
have also been provided. The lower deck is lighted 
electrically throughout, and the cables for this and for 
the power supply to the electric capstans are carried 
in the lower tube of the upstream side lower deck 
gas pipe hand railing. 

Boundary walls of concrete brickwork in cement 
mortar have been erected at the two ends of the lower 
deck, so as to isolate the turntables, capstans, and 
lower deck of the bridge generally completely from the 


adjacent quays, and large two-leaved entrance gates 
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are provided in these at the rail tracks so as to allow 
entrance of railway rolling stock, &c. 

Fire protection on the lower deck is afforded by 
six soda-acid type fire extinguishers mounted in 
containers and fixed to the steelwork of the bridge at 
suitable points. 

The general arrangement of the lower deck is 
clearly shown in Fig. 6 (ante), and the boundary walls 
and gates across the quay at the City end of the 
lower deck are ‘seen in Fig. 5 (ante). 


DEMOLITION OF CARLISLE BRIDGE. 


On.the completion, of the new bridge to a stage 
sufficient to allow of its use by the public for both 
vehicular and foot passengers, the demolition of 
Carlisle Bridge was at once begun. A temporary 
hoarding was erected along the centre line of the new 
bridge, and traffic was confined to the downstream 
half width. As the.new bridge is exactly twice the 
width of the old, this arrangement gave traffic the 
same facilities as were provided before. After this 
operation, cranes were erected on the upstream half- 
width of the upper deck of the new bridge, and in 
this position commanded the whole site for dismant- 
ling the old structure. 

Demolition was started by stripping the roadway 
and footways of wood blocks, paving, and concrete, 
&c., working from the centre of the swing span 
towards each approach. The cast iron parapet was 
also broken inwards by hand, a' mobile crane being 
employed to carry the sections back to the roadway, 
whence they were carted away. In the same manner, 
the buckled floor plating was stripped and removed. 
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At the same time, the timber decking of the lower 
deck was dismantled, 

Demolition proper was commenced by two steam 
cranes operating on the rail track of the lower deck, 
cach crane working towards the approach from the 
centre of the swing span; These eranes dismantled 
the upper and lower deck cross girders, leaving 
behind them only four cross girders in each span 
for the purpose of tying the main girders together. 
This material was lowered directly by these cranes 
on to barges lying beneath, which were towed to the 
nearby wharf and-unloaded there. This stage of the 
demolition of the old bridge is clearly shown in 
Fig. 15. 

The main girders of the centre swing span were 
dismantled in situ by burning approximately equal 
pieces of about 2 tons off each end alternately, 
so as to maintain the balance of the girders on the 
swing span pier, each piece being handled by the 
derrick cranes on the upper deck of the new bridge 
and loaded directly on to barges lying beneath. 
The swing span rollers, mechanism, and roller path 
were then dismantled in like manner, leaving the 
30ft. diameter swing span pivot pier clear. 

This pivot pier was then used as a dismantling 
platform for other spans, which were floated by tidal 
action off their seatings and deposited on this pier. 
For this operation two barges'were used, one 105ft. 
long by 18ft. wide by 3ft. 9in. deep flat steel barge, 
and one hopper barge 110ft. long by 27ft. 8in. wide 
by lift: deep, which had been employed at an earlier 
stage in the work as a floating concreting unit. 
Suitable timber packings and rakers were used to 
ensure floating off each span im a horizontal and 
vertical position, and by means of various sets of 
anchorages upstream connected to winches on the 
barges, each span was successfully floated off on a 
rismg tide and landed on the following falling tide 











FIG. 11—FLOATING CATHEAD FOR BRIDGE DEMOLITION 


on the swing span pier. In this position each was | 
successively dismantled as indicated previously. 

The floating out of a pair of the main girders of the 

old bridge, prior to their being placed on the swing | 

span pier, is shown in Fig. 10, where the two barges | 
employed are clearly indicated. 

Five of the seven old main spans were dismantled | 
in this manner (including one old span employed | 
as a cylinder-lifting cathead, and demolished on | 
the barges, instead of on the swing span pier, as | 
described later), but this method failed in the case 
of the first old main span on each side of the river 
adjacent to the river banks, where sufficient water 
was not available to float the craft required to lift 
the spans. At the City end, however, a considerable 
area of foreshore was exposed at each tide, and here 
the first old main span was propped as required off 
the river bed at low tide and was dismantled in situ. 
At the Waterside end, this could not be done, as the 
foreshore, while not allowing sufficient water for the 
lifting craft, still shelved too rapidly to allow of 
propping off the river bottom, and here the close 
proximity of the overhanging footway steelwork 
of the new bridge was therefore utilised. Each girder 
of the old main span nearest the river bank was floated 
on ‘the shallow-draught barge: under this footway 
steelwork, and was there secured to it by long bolts. 
In this position, it was burnt to pieces which were 
lowered into barges lying beneath by tackles slung 
under the footway. 

The removal of the old City side approach girders, 
which crossed a main road and the tracks of the 
Great Northern Railway (Ireland), and were of 
lattice type—the girders themselves forming the 
footway parapets—-was carried out by a 7-ton electric 
crane on the upper deck of the new bridge, this crane 
taking up. three separate positions for facility in 
handling these ;.., At..the Waterside the 
approach. girders were of similar construction to those 
of the City approach, being lattice girders forming the 
footway parapets. They were, however, above the 
contractor’s working site, and, consequently, a 
10-ton. steam. crane operating on a rail track in this 
site was able to handle them as they were, dismantled, 

As soon as each pier was clear, a start. was made on 
excavation inside the cylinders. Granite bedstones 
3ft. thick had to be removed, and it was found that 
the filling of all the cylinders was of good, conerete 
throughout, necessitating the. use of pneumatic 
breakers. Fortunately, the joints between the. old 


making the excavation below water level reasonably 
easy. A depth of 5ft. below river bed level was 
fixed for the removal of the old cylinders, and a 
joint in the cast iron near to this level was chosen, 
and the conerete filling was removed to about 6in. 
below it. 

For withdrawing the’ cast iron cylinders after 
the excavation was completed, a floating cathead 
was used, consisting of one of the old main river 
spans on the two barges described previously as 
employed for floating off the spans for demolition, 
the larger hopper barge being at the front so as to 
|come next to the cylinder about to be withdrawn. 
| Six sets of tackle were rigged on supports carried on 
the top chords of the old girders, the wire bonds 
being carried back to 3-ton winches placed above 
the rear flat barge. These tackles were reeved seven 
times, thus giving a total possible uplift of 126 tons, 
which was ample for all the cylinders. This cathead 
is clearly shown in Fig. 11; and again at the extreme 
left-hand edge of Fig. 16. 

On bringing the floating cathead above the cylinder 
| to be lifted, the tackles’ were fastened to cross joists 
| inside the cylinder and under the flanges of the joint 
in the skin immediately above that at the bottom of 
the portion of cylinder to be removed. The bolts at 
this latter joint were then removed and the tackles 
were tightened up so as to give the front hopper barge 
an added draught of 12in. to 14in., equivalent to an 
uplift of 85 te 100 tons. This’ sufficed to: lift the 
cylinders, and it was found that this operation was 
facilitated by anchoring the floating craft so that the 
pull was not directly vertical, a somewhat oblique 
pull helping to break the skin friction of the river bed 
and also the bottom joint of the portion of the 
cylinder to be removed. When the tackles had the 
full weight of the cylinder the segments were dis- 
mantled by being burnt in situ, and the cylinder was 
lifted by the tackles ring by ring as these were 
removed. The pieces of the cast’iron skin .were 
handled by a 2-ton hand crane placed on top of the 
floating cathead, and were placed by it in barges lying 
alongside. This operation is shown in Fig. 11, where 











“skirt” 2in. less in diameter than the cylinders and 
lft. 6in. deep. This rubber “ skirt ” was stretched and 
held out by strings as it was lowered over the tops 
of the cylinders, the strings being withdrawn when 
the false top was in position. The “skirt” then 
gripped the old cylinder and it was found that it made 
a reasonably water-tight joint and enabled excavation 
to be carried out as in the cases of the larger I1ft. 
diameter cylinders. These seven small cylinders were 
then withdrawn by the lifting cathead in the same 
manner as previously described, and, on the comple- 
tion of this work, the floating cathead was dismantled, 
thus completing the demolition of the old bridge. A 
general view on the completion of demolition is seen 
in Fig. 16, which shows the old bridge completely 
removed, except for the withdrawal of the last small 
7ft. diameter cylinder, which is in progress. This 
photograph was taken from the same standpoint as 
Fig. 15, referred to above. 

All cutting of wrought iron, steel, and east iron 
during the removal of the old bridge was carried out 
by oxy-acetylene burning. 


TRAFFIC ARRANGEMENTS. 


Simultaneously with the construction of the new 
bridge, one-way roundabout traffic circuses were 
provided at the two ends of the upper deck, existing 
property being demolished at the Waterside end of the 
bridge to allow of the construction of the Waterside 
cireus. Each circus consists of a large central island 
with a large lamp standard and four smaller satellite 
islands at the road intersections, each carrying a 
standard Ministry of Transport one-way “ keep left” 
sign with a road direction sign arm. The central 
island at the City end in Carlisle-square, as is clearly 
seen in the view of the circus at this end of the bridge, 
shown in Fig. 12, contains a grass plot enclosed by a 
wrought iron ornamental railing on a granite surround 
and a footway, but sufficient space was not available 
for this at. the Waterside.end,,and here the central 
island is a plain paved island.. The large central 
islands are of oval shape in plan and the smaller 
satellite islands are triangular with boldly rounded 
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a cylinder at the right-hand. side of the photograph 
has just been lifted by the cathead, and again at. the 
left-hand edge of Fig. 16, where the cathead is being 
floated over a cylinder about to be lifted. 

The removal of the swing span pier presented some 
difficulty, as it was found that this pier consisted of a 
cylinder 30ft. in diameter and 10ft. deep resting on 
seven 7ft. diameter cylinders, the tops of which were 
only accessible at certain states of low tide. Excava- 
tion in the 30ft. diameter cylinder was carried out in 
order to ascertain whether the small cylinders pro- 
jected up into it, but this was not so, and; the large 
cylinder rested on the tops of the smaller ones, with 
a 10in. diameter hole in the bottom of the. large 
cylinder over each small one. These seven holes: were 
therefore exposed and covers were made and studded 
over each hole, thus making the large cylinder water- 
tight. and floatable. When the conerete had been 
excavated to the point at which the cylinder was just 
not buoyant at high tide, a large excavating gang was 
set to work and the remaining conerete was removed. 
At the peak of the next high tide the complete cylinder 
broke away from. its seating on the seven small: cylin- 
ders and it was. successfully towed over to the river 
bank and was there stranded close to a 3-ton steam 
crane and was dismantled. 

The tops of the seven supporting cylinders were 
only accessible at very low tides, and, as some had 
been drilled off to leveland had no flange at' the top 
edge, it was not possible/in all cases to obtain. a direct 
connection.. to. them., A. false top. was therefore 
designed and fabricated. at the site, from jin; plates 
previously used .as temporary cofferdam. strakes 
during the sinking of the new bridge cylinders. The 





cast. iron rings were practically water-tight, thus 





FiG. 12—TRAFFIC CIRCUS 


IN CARLISLE SQUARE 


corners. The kerbing and surfacing of the islands are 
of County Down granite and bituminous macadam 
respectively, in both cases similar to the kerbing and 
surfacing of the footways on the bridge proper, and 
the lamp standards and ornamental railings are of a 
design in harmony with that of the lamp standards 
and parapet on the bridge. 

A portion of the old abutment of Carlisle Bridge 
between Carlisle-square and Tillie’s Brae was 
seriously cracked and had moved forward at the top 
so as to be about 7in. out of the perpendicular, and it 
was felt that this should not be perpetuated in the 
new bridge. Accordingly this portion of the old 
abutment was reconstructed and advantage was taken 
of this to. construct public lavatories under the foot- 
way of Carlisle-square next Tillie’s Brae at the site of 
the portion of the abutment requiring to be rebuilt. 

These lavatories are rectangular in plan and have 
reinforced conerete side walls constructed as J-shaped 
cantilevered retaining walls, the horizontal leg of the 
cantilever being formed by the floor of the structure. 
Theexcavation was removed inside Larssen steel piling, 
which was left permanently in the ground, the rein- 
forced conerete side walls being constructed inside this 
piling. The whole of the underground structure is 
tanked externally with a protective coat of mastic 
asphalt, in. thick, laid in two coats as a precaution 
against the penetration of water and damp. The roof 
consists of a conerete slab reinforced by rolled steel 
joists and two entrance: and exit stairways to the 
lavatories are provided, each stairhead being finished 
at footway level: by a granite surround and orna- 
mental wrought iron railing and gates similar to the 
surround and. railing to the adjacent large central 





lower portion of this. false, top..carried a rubber 





traffic island in Carlisle-square. The windows of the 
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structure face on to Tillie’s Brae and have Stafford- 
shire blue brick jambs and relieving arches. The 
entrance stairways to these lavatories can be seen at 
the right-hand edge of Fig. 12. 

It was impracticable to place the new bridge in such 
@ position as to clear the old Carlisle Bridge com- 
pletely, and this was fouled by a portion of the up- 
stream footway of the new bridge. It was, however, 
possible to complete the whole of the piers and main 
girders of the new bridge without interference with 
the old bridge, together with the complete new lower 
deck, and the downstream half width of the new 
upper deck. 

On March 16th, 1933, this portion of the upper deck 
had been sufficiently completed and the roadway 
traffic was transferred from Carlisle Bridge to the 
downstream half width of the new bridge. Both 
bridges were open to traffic for the period of about an 
hour at noon on that date, after which the upper 
deck of Carlisle Bridge was closed and its demolition 
started the same afternoon. On April 23rd, 1933, the 
railway track was sufficiently completed across the 
lower deck of the pew bridge, and railway traffic 
across the river was permanently transferred to this 
from the lower deck of Carlisle Bridge, after which 
the demolition of the whole of the latter structure was 
able to proceed. 


OPENING CEREMONY. 


The new bridge was opened in state by the Right 
Hon. the Lord Mayor of London, Sir Percy Walter 
Greenaway, on July 18th, 1933, and was named 
Craigavon Bridge after the Right Hon. the Viscount 
Craigavon, D.L., first Prime Minister of Northern 





Ireland and Freeman of the City of Londonderry, in 
recognition of the many services rendered by him to 
this City. 

At the opening of the bridge the upper deck was 
completed, but much work remained to be carried out 
on the lower deck, and on the quays at each end of this 
deck, and the two one-way roundabout traffic 
circuses and the public lavatories in. Carlisle-square, 
described above, had not then been begun, and it 
was not until September, 1934, that the whole of the 
works described in this article were finally completed. 

The construction of the new bridge involved the 
removal of some 9100 cubic yards of excavation and 
the placing of 8600 cubic yards of concrete. The com- 
plete bridge includes about 5000 tons of steel, of 
which about 450 tons in the cylinders for the founda- 
tions was fabricated by Harland and Wolff, Ltd., at 
their Belfast works, and 750 tons of cast iron, and the 
whole of the materials used in its construction are of 
British origin and manufacture, while throughout the 
entire progress of the work some 90 per cent. of the 
labour employed was obtained from among the 
unemployed workmen of the City of Londonderry. 

The total cost of the whole of the works described 
in this article was £266,000, and the engineers respon- 
sible for the entire design and construction of the 
bridge and appurtenant works are Messrs. Mott, Hay 
and Anderson, MM. Inst. C-E., consulting engineers, 
Westminster, London, their resident engineer-in- 
charge at the site being Mr. A. A. Symington, B.Sc., 
Assoc. M. Inst. C.E. The contractors for the com- 
plete undertaking were Dorman, Long and Co., Ltd., 
of Middlesbrough, Mr. B. B. Haskew, M. Inst. C.E., 
being the contractor’s agent at the site. 
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CoRROSION PROBLEMS. 


N Friday morning, with Sir Charles Sanders in the 

chair, a paper on “ The Corrosion Problems of the 

Naval Architect ’ was read by Dr. W. H. Hatfield. 
The paper is reprinted in abstract on another page. 


Discussr1on. 


Mr. 8. V. Goodall did not see that the paper was of 
much help to the naval architect confronted with 
corrosion problems. Dr. Hatfield had stated that 
‘* The preservation of the ship’s hull with the passing 
of time is the function of the efficiency of the paint 
applied and not thai of the intrinsic properties of the 
steel.” This being so, it was surprising that nothing 
was said about ensuring a paint covering of high 
efficiency and that so much was said in advocacy of a 
steel which would not corrode when the paint was 
not there. 

Judging from the paper it remained to be seen 
whether the work done by the Corrosion Committee 
of the Iron and Steel Institute would have much 
practical value to naval architects, at any rate of this 
generation. It seemed that promises were held out 
of jam to-morrow, or rather, perhaps in five or ten 
years time, but the only jam to-day was the use of 
alloy steels at almost prohibitive cost. 

Corrosion problems had become of greater import- 
ance to the naval constructor on account of the 
increased length of life required of warships. For 
instance, the destroyers completed in 1917-18 were 
still on the active service list and were likely to remain 
there for some time. Being built under war con- 
ditions, the amount of galvanised structure was less 
than usual, and that stucture had had to be carefully 
watched and treated, particularly in the engine-room, 
where atmospheric conditions were such as to accele- 
rate corrosion. Human nature was a factor in the 
corrosion problem. In some places which were diffi- 
cult of access he had seen red lead nearly fin. thick 
which had only been covering damp rust, and he could 
picture the man sent down there feeling that the sooner 
he could get back out of it with an empty paint pot 
the better for himself, for nobody would go down 
afterwards to see what had happened. Again, in the 
same engine-room deck girders had been in good con- 
dition, while the less accessible side stringers, particu- 
larly on the under parts and behind diamond plates, 
had been badly rusted. Another recent experience 
with warships was in connection with feed and 
reserve feed tanks. These were not painted, but were 
oiled and protected by zinc protectors. There had 
been several cases of the structure of these tanks 
pitting, and of the zines being apparently inactive. 

Mr. Goodall then gave considerable details about 
two ships which, just before launching, were coated 
with protective composition supplied by a maker of 
repute, but which had developed bad corrosion. 

Dr. J. Montgomerie (Lloyd’s Register), prompted 
by the author’s references to the scope of the experi- 
ments in connection with the lighter “‘ Cactus ” and 
the trawler, suggested that the Corrosion Committee 
should not be led too far into the devious byways of a 
too refined scientific analysis of the problem. The 





problem, so far as shipowners were concerned, was 
not to produce special steels to resist corrosion, or to 
subject steels to special processes after rolling, thus 
increasing the cost to such an extent that such steels 
could not be used for shipbuilding. Pickling, sand- 
blasting, or the dipping of plates in oil would reduce 
corrosion. But the pickling of 8g plates would 
increase their cost by 20s. per ton, and possibly 
another 5s. per ton to cover rejection ; sand-blasting 
would cost from 10s. to 24s. per ton extra, without 
taking account of the initial cost of the plant ; 
dipping in oil immediately after or soon after rolling 
would also cost a good deal. Practical experience 
suggested that, provided the surface of the steel used 
were clean, and provided the paint adhered to the 
steel, there was no problem of corrosion. Lloyd’s 
surveyors were required to report in detail every 
case of corrosion that came before them, and the cases 
that had been dealt with by them were legion. The 
experience was that if the pits were thoroughly 
cleaned out and the affected portions coated with gold 
size and a proper paint, the corrosion stopped and did 
not recur ; Dr. Montgomerie knew of no exception to 
that experience. 

The unbiassed metallurgical opinion to which he 
had access was to the effect that the steel produced 
to-day was just as good as, if not a little better than, 
the steel produced in former times. Discussing why 
steels to-day sometimes corroded faster than earlier 
steels, and excluding factors such as weathering 
period, the shortcomings of human nature, &c., 
he said he had knowledge of an old mill in Scotland 
which rolled }in. shell plate in 34-4 minutes, the 
plate having a reddish scale when finished ; another 
mill within his knowledge rolled similar plate in 
two minutes, the finished plate having a blue-black 
adherent scale. Plate finished at the lower tempera- 
ture normal to the old slow-running mill was very 
satisfactory. He did not suggest that we should 
revert to the slow-running mill and reduce output 
by 30-50 per cent.; but the problem—apart from 
the copper-bearing steels, of which we had little 
experience—was not to provide a steel to which the 
scale would adhere, but a steel having a scale which 
could be weathered off easily, as was the case with 
the steel produced by the old slow-running mill. 

Dr. G. D. Bengough (Chemical Research Labora- 
tory, Teddington) said the paint authorities had said 
that it was very unlikely that we should ever find a 
paint which would be protective indefinitely. If 
paint were removed by mechanical injury, or if it 
deteriorated and allowed water through—as even 
the best paints would eventually—we did come down 
to the steel. So that the steel was a factor in the 
problem, and a very important one. It was very 
difficult to arrive at an opinion as to the rate at which 
a high-class steel, as now supplied, would thin as 
the result of attack by sea water and air. Some 
people had made perhaps rather rash estimates, but 
the rate would vary according to the position of the 
plate in the ship, the speed at which the ship travelled, 
and a great number of other factors. As indicating 
the kind of service that might be expected from a 
good steel plate made under modern conditions, he 





pointed to Dr. Hatfield’s statement that unpainted 
plates might be thinned at the rate of jin. (*/,,ths) 
in twenty years, and the results obtained at the 
Chemical Research Laboratory, using sea water, 
indicated */,,ths in twenty years. But we needed a 
great deal more information before we could arrive 
at a reasonable thinning rate for a high-class modern 
steel and before we could compare one kind of stee] 
with another. We wanted to know whether present- 
day steels were as good as or better than old steels, 
and whether the addition of small quantities of 
secondary metals to the steel lowered the rate of 
corrosion to an important extent—he did not mean 
the high chromium-nickel steels, but there were 
various types containing, say, 4 per cent. of nickel. 
Some direct data were being collected by the Joint 
Corrosion Committee, covering a considerable range 
—the pontoon at Gosport, three ships, and a barge— 
and they would be of great interest to naval architects. 
To compare with those results, some. elaborate 
experiments were being made at Teddington on the 
rate at which mild steel would corrode in sea water, 


.| both stagnant and when moving at various speeds, 


On changing from stagnant to moving sea water 
there was a very sharp rise in the rate of corrosion 
at first ; but after a certain speed was reached, the 
rate of increase fell off very much indeed. So that 
there might be a ten-fold increase of speed and only 
a 24-fold increase in the rate of corrosion. Data 
of that kind might be very useful in comparing the 
corrosion-resisting properties of different steels _in 
ordinary commercial conditions. The results must 
be compared with the results of practical tests on 
ships, and it was hoped to formulate a standard test 
which would indicate approximately the behaviour 
of any given steel before it was put to use. As a 
member of the Joint Corrosion Committee, and also 
in his personal capacity, Dr. Gough said he would 
welcome close contact with engineers and others who 
had information, acquired over long periods, with 
regard to corrosion; minute details of cases where 
unusually rapid corrosion had occurred would be 
helpful. 

Engineer Rear-Admiral W. Scott Hill referred to 
an experience with copper-bearing steels in @ ship, 
which were used use corrosion was likely to be 
particularly severe in the locality in which the ship 
would operate. The plates were most carefully 
pickled, and he had never seen plates looking so 
beautiful as they did when the ship was built, and 
they were painted in summer dry weather with one 
of the highest grade paints. Within eight weeks 
after completing a voyage to the Tropics the paint 
had come off in places and violent corrosion 
started. The steel was then treated with gold size, 
but three months later the corrosion was apparently 
still active. It was again treated, and now, after 
twelve months, he. was informed that there was no 
further trouble whatever. , 

He also referred to some copper-bearing steels 
which had been sent to India not very long ago. 
The only adverse report he had received with regard 
to them was that they would not hold the paint, and 
he offered the suggestion that the steel had two 
scales, one of which came off with the pickling, 
whereas the other had to come off at a later date 
before the paint could be successfully applied. It was 
a problem for the steel maker to produce plates 
which would take the paint. 

Mr. W. J. Willett Bruce said the author had put 
his finger on the spot when he had referred to the 
application of paint in the early days of a ship. The 
trouble in the mercantile marine was that there were 
accelerated services; ships were put into dry dock, 
and the men were slashing the paint on before the 
hulls could be properly dried. The internal corrosion 
on some of the ships he had had to deal with, par- 
ticularly after the first two or three years of their 
life, had caused a great deal of anxiety. In one ship 
it might be confined to the fore end, and in a sister 
ship it might be confined to the after end. It had 
been his practice to put the ship into dry dock and 
make the painters: touch up the bare spots, giving 
them two or three coats of quick-drying paints. 
It might have been anti-corrosive t or a bitu- 
men mixture, but as a result of that little attention 
during the early part of a ship’s life he had been able 
to combat a tremendous amount of the corrosion. 
He had not discovered the cause of the trouble 
until he had found that the water in which the ships 
had to lie in New York was near two large 
sewerage discharges, and he had attributed the trouble 
to the gases and foul matter in the water. The ships 
were moved further up the North River, and corrosion 
had practically ceased. f 

In the case of the “Celtic,” ‘Cedric,’ and 
‘** Baltic,” he had been perturbed by the trouble 
experienced with the tank tops in the way of the 
stokeholds. In the “Celtic” they were painted 
every twelve months with pure red lead paint; 
in the “‘ Cedric’ they were covered with bitumastic 
cement, and in the “‘ Baltic ’’ with common cement. 
In both instances there had been great difficulty in 
keeping the cement intact on the tops of the tanks ; 
it had been injured by the men placing their firing 
tools in between the boilers, and so on. But when 
the “‘ Celtic”’ was lost she was twenty-seven years 
old, and still had the original tank top under the 
boilers; in the other two cases the deterioration 
had continued and he had had to put doubling plates 
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over the tank tops. There was not much deterioration 
internally. 
’ Mr. J. Foster King said that so far as merchant 
shipbuilding was concerned, there was no corrosion 
problem ; the ordinary merchant ship, given ordinary 
care, lasted quite as long as anybody wanted. He 
looked rather with fear on the possibility of men 
such as Dr. Hatfield and Brearley evolving a steel 
which was imperishable in salt water; what would 
happen to the shipbuilder, the paint manufacturer, 
and the owner who had a ship round his neck which 
he could only destruy by force ? Mysterious cases 
of corrosion occurred mostly in new ships, and in 
numerous cases very serious pitting had occured 
at the end of the first voyage. The steel was always 
blamed ; but he could not remember a single case 
in which he had been able to say that the steel had 
been the cause. The trouble was the locking of 
water between the protective coating and the surface 
of the steel. If the scale were removed and the steel 
painted under proper conditions, one heard no more 
of corrosion in the ship. But the aspect which worried 
owners at the moment was the trouble due to water 
being sealed internally on the bottom. 

Referring to the difficulty of removing scale, he 
said that a new phenomenon was that, instead of 
laminations on the surface, which were easily dis- 
covered and removed, there were laminations below 
the surface, and when corrosion took effect under 
those conditions the whole body of the plate was 
turned to mush. 

Dr. Hatfield, in his reply, remarked that the 
steel industry had organised the Joint Corrosion 
Committee and had spent a great deal of money in 
an attempt to settle the corrosion problem, which, 
they had been assured during the discussion, did not 
exist ! But he would like to see it blazoned through- 
out the technical Press, and made quite clear to all 
builders and owners of ships, that the steel maker 
was not to blame if serious corrosion occurred ! 
There had been clear and definite evidence of that 
in the discussion. Many speakers had shared the 
view that ordinary ships, given ordinary care, would 
last as long as they were required to last, and that 
in no case could serious corrosion be attributed to 
the steel itself. But that was not the whole story ; 
the reason the steel maker was so concerned with 
this matter was that repeatedly these cases of corro- 
sion occurred, and almost invariably the huge steel 
works supplying the plates were charged with supply- 
ing steel which was not so good as previous steel, 
or something of that sort. He was not a partisan, 
for, although his companies made steel at Sheffield, 
they built ships at Clydebank, and he was interested 
in the matter just as much from the point of naval 
architecture as from that of steel making. He would 
like to lay long odds that the “‘ Queen Mary ”’ would 
not corrode during her lifetime. Dr. Montgomerie 
had testified to the meticulous care exercised in that 
vessel ; a technique had been developed which pre- 
vented corrosion, and he did not doubt that if any- 
thing like the same care were applied throughout 
the meréantile marine, it would be unnecessary for 
these papers on the corrosion of ships to be read. 


The next paper was entitled “ An Experimental 
Investigation of Cracking in Mild Steel Plates and 
Welded Seams,’’ by Professor Coker and Professor 
Haigh. In it a new notched plate test is described 
and discussed mathematically. 


NOTCHED PLATE TEST. 


The fracture of a plate broken in service seldom exhibits the 
full degree of ductility observed when a sample of the same metal 
is tested in tension in a laboratory ; the cracks usually spread 
in a more brittle manner, with little reduction of cross-sectional 
area, giving an impression that the steel may be deficient in 
quality. It is believed that the familiar tensile test tends to 
give an exaggerated indication of the ductility that may be 
expected in service, and as a basis for the comparison of plates 
and welds some form of ‘‘ notched-plate ”’ test may be desirable 
as an auxiliary. 

In this paper it is proposed to give a brief account of a novel 
form of “‘ notched-plate ” test devised for this purpose, and to 
describe results obtained in tests on mild steel plates, some of 
which were deliberately broken along welded seams. It is 
believed that the results may be of value, not only on account 
of their practical < N operengty but also in relation to the general 
theory of notched-bar tests. 

The diagram illustrates the method of the test and the 
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peculiar form of test piece used. A disc 2in. in diameter is cut 
out of the . drilled on the centre line, and profiled in a 
milling machine so that it can be torn in two by bending edge- 
wise. The bending action is applied by means of levers, which 
fit the turned and milled profile of the disc. The two ends of the 
lsvers are gradually pulled apart in any ordinary tensile testing 
machine, and the applied force and the deflection are 
repeatedly during the course of the test and plotted. 

ive distinct stages can be recognised in the course of such a 





same stages can be recogni also, although less clearly, in 
tests on welded seams. five stages are as follows :— 

First Stage.—Up to a certain limit of load the metal in the disc 
behaves elastically except where the grips cause slight local 
indentations without affecting the t zone immediately 
behind the central drilled hole. m the limiting load is 
reached in plates of mild steel, Liders an mann lines 
shoot out from the back of the drilled hole and thereby terminate 
the elastic stage of the test. 

_ Second Stage.—When the load is gradually increased the Liders 
lines spread outwards through the meta] behind the drilled hole, 
and before long others commence to form in the metal at the 
aidan to compressive stress. 

Third Stage.—In the later stages of the test : (1) the metal is 
gc omapin hardened by the accumulation of plastic strain ; 
(2) the radius of curvature of the drilled hole opens out per- 
ceptibly, tending to reduce the concentration of stress; and 
(3) the sides of the sample bulge outwards at the rear and pull 
inwards in the zone immediately behind the hole, so that the 
metal is subjected to three finite principal stresses of uncertain 
magnitude. This third stage of the test terminates with the 





for ofa of small slip cracks on the inner surface, 
near the mid-length of the.drilled hole. 
Fourth Stage.—These soon join together to form a 


ragged edge to a surface of separation in the middle of the 
thickness, and the crack thereupon spreads sideways and shows 
up on the sides of the disc. The marginal zones form on planes 
at about 45 deg. to the plane of symmetry, and in very ductile 
pn these marginal zones are wider than in less ductile 
samples. 

Puyth Stage.—In samples of more brittle character the crack 
advances suddenly from time to time and the resistance of the 
sample decreases in a correspondingly sudden manner, with the 

t that somewhat less energy is absorbed in completing the 
test. The formation of each such crack is audible, even when the 
ate of straining is exceedingly slow. 

As in other notched tests made with either gradual or impac- 
tive loading, the location of the brittle and ductile zones is 
found to depend on the geometry of the form of test piece and 
the character of the stresses produced, rather than on differences 
of quality from point to point in the metal. In general, samples 
of moderately brittle quality break in alternate bands of brittle 
and ductile character; the more brittle the metal, the larger 
and fewer are the areas that break in the brittle manner. In 
the light of tests carried out at Greenwich by Dr. J. G. Docherty, 
it appears that the danger of brittle fracture becomes more 
imminent the larger the sample used in notched-bar tests, or 
the thicker the plate. 

The conclusions drawn from the tests may be summarised as 
follows :— 

(1) The stresses reached in the metal at the bottom of the 
notch, before plastic strain produces Liders lines in mild steel, 
may be loonie gly high—over 30 tons per square inch. 

(2) Much lower stresses, approximating in value to the tensile 
lower yield point, are more uniformly distributed across the 
section behind the notch when yield becomes general under 
greater loads. 

(3) In ductile samples, with or without welds, fracture starts 
at or near the bottom of the notch, under complex stresses in 
which tensions act circumferentially, laterally, and also (except 
ce the cr yn a i the f 

(4) gradual progress o racture is interrupted, in 
less ductile samples, by sudden cracking and corresponding 
reduction of st , even when the rate of straining is 





exceedingly slow. 

(5) Samples of mild steel show ater ductility when torn 
across than along the direction of rolling. 

(6) Certain electric welds show as much ductility as mild 
steel plates torn across the direction of rolling. 

(7) Other welds show different degrees of ductility associated 
with high strength. 

(8) The degree of ductility is clearly revealed by load- 
deflection diagrams, and quite as strikingly by the appearance of 
the fracture. 


DISCUSSION . 


Mr. LL. W. Schuster, who welcomed the paper as 
providing further evidence on the mechanism of 
fracture, said that experiments were made on a cracked 
plate from a vessel that had grounded, while the paper 
throughout would seem to be concerned principally 
with the total energy for fracture and the manner in 
which the initial cracks developed through thesamples. 
In this he was disappointed, for at the start of the 
paper the authors had stated that the exaggerated 
indication of ductility given by the ordinary 
tensile test was the reason for the work. Again, 
they had stated that the fracture of plates in service 
took place without appreciable reduction in area. 
With these premises he was in hearty agreement. 
But he did not see that the authors had attempted 
comparative figures between the ductilities given 
by the two forms of test, nor did he see that they had 
been particularly concerned with failures without 
plastic deformation. It would seem that the investi- 
gation was more concerned with the energy required 
for the initiation and propagation of failure than with 
the energy to initiate it. For boiler plates and 
mechanical parts with which he was concerned, he 
had always regarded the energy required to form an 
incipient crack as the all-important point. In a paper 
a few years ago he had expressed the opinion that, as 
soon as the first crack had been formed in such a part 
it became a menace, and the fate of that part was 
sealed. The exact position on the curves at which 
the material first failed visibly was not altogether 
clear, and he asked for more information. It was 
interesting that the authors had made use of the 
valuable two-dimensional formula evolved by Pro- 
fessor Inglis, which was one of the most marvellous 
formule yet evolved, though very seldom was notice 
taken of it. 

It seemed that the authors’ specimens had two dis- 
advantages. In the first place, the metal became torn 
edgewise, instead of from a surface, as happened in 
service. Judged by Izod results, that would make an 
appreciable difference to the test results. Izod 
specimens cut out in the same direction of a plate 
might, when broken edgewise, give a result from 
25 to 45 per cent. lower than when they were broken 
from a surface. The reason was the greater resist- 
ance offered by the laminated structure of a rolled 
plate when broken from a surface. Secondly, the 
properties of a plate might’ be very different at a 


formation of the rolling skin. As a crack in service 
started from an outer surface of a plate, it would have 
been preferable, if practicable, to use a form. of 
specimen in which fractures were made to originate 
at an unmachined outer surface of the plate. This 
was the procedure in a standard bend test, on plates. 
Mr. E. F. Spanner expressed the view that the 
authors’ tests were somewhat artificial in character, 
and did not properly represent the type of conditions 
obtaining in ship constructional services, and he did 
not consider that a satisfactory explanation of frac- 
tures of the type often met with in ship structure 
failures was to be found along such lines of argument 
as were developed in the paper. There could hardly 
be general agreement, he said, with the statement that 
“the fracture of a plate broken in service seldom 
exhibits the full degree of ductility observed when a 
sample of the same metal is tested in tension in a 
laboratory ; the cracks usually spread in a more 
brittle manner, with little reduction of cross-sectiona] 
area, giving an impression that the steel may be 
deficient in quality.” Those remarks appeared to 
have very limited application. In the case of the 
so-called pounding damage, the outer bottom, floors, 
and longitudinals all showed plenty of evidence of 
ductility. Again, in the case of heavy weather 
damage, resulting in the breaking down and tearing 
away of superstructures, and so on, there was plenty 
of evidence of ductility. Ice damage, collision damage, 
damage to derricks, damage due to shell attack and 
mine or torpedo explosion, all showed ample evidence 
that the naval architect’s faith in the ductility of 
steel material was not misplaced. Such fractures as 
merited the comment he had quoted were, in his 
experience, confined to cases in which normal service 
had resulted, for some while prior to failure, in the 
plates concerned being subjected to persistent reversal 
of stress of slow frequency. It seemed that the 
authors had entirely neglected types of damage such as 
he had enumerated, in which there had been ample 
evidence of ductility, and that they had concentrated 
on the class of failure usually associated with main 
longitudinal stresses. There were plenty of cases in 
which ‘‘ the cracks usually spread in a more brittle 
manner, with little reduction of cross-sectional area,” 
but he would be happier in accepting the authors’ 
belief that “‘ the familiar tensile test tends to give an 
exaggerated indication of the ductility that may be 
expected in service,” if they would produce conclu- 
sive evidence that the material in which they had 
noted such failures had not been previously subjected 
to a persistent series of slow-speed stress reversals. 
There was grave doubt that the results of fatigue 
tests carried out on machines having a high stress 
cycle. frequency were properly representative of 
results which would be obtained with slow stress 
cycles. Whilst he was aware that research on the 
subject tended to prove that the frequency of the 
stress cycle had little effect on the ascertained 
fatigue limit, i.e., when research was carried out at 
frequencies higher than one cycle per second, he 
believed there was sufficient time lag between stress 
and strain in steel to render imperative investigations 
into the effect of stress cycles, such as were common 
in ship service, é.e., stress cycles in which the complete 
period might be from 8 to 12 seconds. Once it was 
agreed that there was a lag between the application of 
stress and the development of strain, it became 
obvious that, by cutting down the period during 
which a state of strain was given opportunity to 
develop, research workers concentrating on fatigue 
experiments with machines having an abnormally 
high frequency of stress cycle were running grave 
risk of misleading the practical designer. 
Undoubtedly, the development of all-welded steel 
constructions could only proceed with full con- 
fidence if there were complete understanding of the 
manner in which stress-strain phenomena acted in 
producing failures of different kinds. The paper 
did not seem to give positive assistance in that con- 
nection, and he suggested that the authors should 
reconsider their views and seek a wider and more 
complete knowledge of the relations between stress 
and strain under conditions of repeated and reversed 
loadings in which the stress applied was given full 
chance to produce the appropriate condition of strain. 
Professor E. G. Coker said that Professor Haigh 
had asked him to join in the investigation of the 
elastic stage of the tests, which was perhaps the most 
unimportant part. Although photo-elasticity dealt 
only with the elastic stage, yet if we knew the laws of 
the colour effects observed they would be capable of 
dealing with the plastic stage. He had tried, with- 
out much success, to get some idea of the plastic 
effect around the hole, and his opinion was that the 
plastic theory on which they were at present work- 
ing was not very well developed. 
The paper was not a paper on fatigue tests, and 
the authors did not go into the question of repetitions 
of stress, at least to the extent Mr. Spanner had in 
mind. Most of Mr. Spanner’s statements were con- 
jectures, and not proved facts. Slow speed tests, in 
which the cycles occurred only every 8 or 10 seconds, 
would probably take about fifty years each ; and the 
reason why the fatigue test people were devoting a 
lot of attention to rapid cycles was that life was short. 
Professor B. P. Haigh, replying to Mr. Schuster, 
said the paper contributed. nothing to the study of the 





surface compared with the inside, owing to such causes 





test on a sample of mild steel plate of ordinary quality. The 


as decarburisation, chilling during cooling, and the 





first sign of cracking ; it dealt with the study of the 
progress of the crack. One should regard the test 
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piece as a piece of plate with a hole cut in it to start 


a crack or to start plastic deformation, and when that 
plastic deformation had made some progress the 
crack would continue to run through the plate. The 
stress existing at the beginning, before the crack 
could start or even before plastic deformation could 
start, was evidently very much higher than was usually 
assumed, and quite as high as Dr. Docherty, at 





Greenwich, had imposed in the tensile test. 
Professor Haigh intimated that he would give a | 
more detailed reply in writing. 
STABILITY OF SHIPS. 
Sir Archibald Denny presided at the concluding | 
session on Friday afternoon, April 12th, when the | 
first paper considered was ‘‘ A Standard of Stability 
for Ships,” by Professor E. Pierrottet. In the| 
absence of the author the paper was presented by the 
Secretary. 
In this paper the author offers simple and well- 
determined criteria which, in his opinion, should be 
applied to all ships whose service is not limited to 
sheltered waters, so as to ensure their having suffi- 
cient dynamical stability. The not-infrequent cap- 
sizing of ships, especially small ones, shows the need 
for some such criteria. Statistics show that from 
June, 1931, to March, 1934, the total number of 
persons drowned in all the world from this cause was 
more than 1300. The most important element which 
is generally taken into account in the theoretical 
study of the stability problem, considered dynamically, 
is the total reserve of stability, which is measured 
by the area of the statical diagram of stability, 
between the points corresponding to the upright 
position and that inclined at the capsizing angle. 
But a careful examination shows that this element is 
practically useless. Now what is the function of the 
dynamical stability ? It is to oppose the work of the 
external forces which are tending to capsize the ship. 
But when the ship has reached a sufficient inclination, 
anything which is not firmly fixed inside will move to 
the lower side, and this displacement of weights 
becomes another factor tending to capsize the ship. 
It is easy, then, to infer that the total reserve of 
stability is not the real element by which it is possible 
to judge of the stability of a ship; it is necessary to 
consider a part of the total reserve which the author 
calls “useful reserve ’—that is, the reserve of | 
stability limited to the maximum angle of transverse | 
inclination at which it is still possible for all the | 
weights, exclusive of passengers, to remain in position. | 
The reserve of stability which the ship theoretically 
possesses beyond this maximum transverse angle can 
be neglected, and only the calculation of the reserve 
of stability up to this transverse angle is then 
necessary. 
After a mathematical discussion the paper con- 
cludes with a detailed scheme for a standard of 
stability. 











Discussion. 


| was so stowed and stable at all stages of the voyage. 


standard. That matter had been discussed and 
investigated on more than one previous occasion. It 
made its first appearance in the Loading Line Rules 
in 1885, and was investigated later in 1912 by an 
expert committee under the chairmanship of Sir 
Archibald Denny, which modified the 1885 Rules. 
The important point to be considered was, that 
although a ship might start on a voyage in a perfectly 
stable condition, it could quite easily be made 
unstable by the action of the master during the 
voyage. The classification societies had pointed out 
to the Board of Trade that even if there was a control 
of stability by the Board of Trade in the direction of 
assisting the captain in providing proper stowage and 
reasonable stability, there were absolutely no means 
by which the Board of Trade or the classification 
societies or anybody else could ensure that the ship 


In these circumstances, said Mr. Foster King, he 
ventured to suggest that, however right or wrong the 
author might be in the methods proposed for pro- 
viding a safe margin of what he called dynamic 
stability, there was one classification society which 
would cordially assure the world that it would not be 
responsible for the safe stowage of a ship on any 
basis of calculation. 

Mr. R. 8. Hogg said it was one of his duties to try 
and teach officers of the mercantile marine something 
of the subject of stability, but he was up against the 
position practically the whole of the time, that they 
did not take kindly to theory. They preferred to rely 
on what they called common sense, and if it was 
necessary to insist more on the education of the deck 
officer in such matters he at least would bring to bear 
a trained common sense upon them which, in his 
view, was more important than the application of 
formule. At the present time it was frequently 
found that ships’ officers tried to correct the list due 
to instability by calculating on the high side, but he 
had talked to them until he was hoarse—and Dr. 
Bruhn seemed to encourage the idea—without effect. 
Dr. Bruhn said that it was possible to teach officers to 
understand what a moment was; all he could say 
was that personally he had not been able to do so. 
Dr. Bruhn also said that if the officers understood 
what moments were they would be able to transfer 
weights across the decks to correct a list, but surely 
that was just what the officers were not wanted to 
do, because it was sometimes unsafe. All that was 
wanted was that they should understand the basic 
principles, and keep a sense of responsibility. 

The Chairman remarked that when he had first 
read the paper he had said to himself ‘‘ God 
deliver us from another regulation!’’ Although 
he had been responsible for some he did not want 
any more. If the naval architect had to start off 





and make his calculations, especially in regard to 
flooded compartments, and to provide sufficient | 
stability in all conditions, it would be rather difficult. | 


| His own firm had laid down certain general principles 


in that respect which, onthe whole, had proved entirely 
satisfactory. It was perfectly well known that what 





mining ship resistance, the intricate, arduous, and 
skilful labours of those who had contributed to the 
development of the theory would be amply repaid 
if we were able completely to explain and assess 
the relative magnitude of the effects of variations 
in the form, effects which were sometimes difficult 
to separate in the results of model experiments. 

Dr. G. Weinblum (Berlin), in a written contribu- 
tion, remarked that some fifteen years ago the usual 
view on calculation of wave resistance was expressed 
by the opinion that in consequence of the complicated 
form of the ship’s hull and the still more complicated 
wave phenomena, there was no hope of getting 
results of practical value. Now, however, by the 
application of more advanced methods, remarkable 
progress had been achieved and had been sum- 
marised by the author in a remarkable manner. 
Especially valuable for the practical man, who would 
not be satisfied by the abstract calculation of resist- 
ance, was the comparison of wave profiles obtained 
by theory and experiment. A serious difficulty 
was the evaluation of frictional resistance, and a 
great deal of experimental work was being done to 
obtain reliable data for the influence of the ship 
form on friction. In this connection Dr. Weinblum 
mentioned that at the Berlin tank the aim was to 
get a better foundation for the experimental evalua- 
tion of wave resistance. 

Mr. H. G. Williams, referring to Professor Have- 
lock’s contributions in connection with completely 
submerged spheroids, said he understood that the 
diagrams shown in the paper were for special depths 
of submersion only, and he inquired whether there 
was any general formula which showed the resistance 
as a function of the depth of submersion. [The 
author said there was, but he had deliberately left it 
out. ] 

Mr. Williams expressed the view that the inclusion 
of it in the paper would add to its interest, because 
he believed the results were not only of practical 
interest at the present time, but would be of great 
practical value in the future. 

Dr. E. V. Telfer, referring to the statement in 
the second paragraph of the Appendix to the paper, 
to the effect that the results of work done by Dr. 
Hogner on the effect of changes of form of a hull on 
the wave resistance from a theoretical point of view 
would shortly be published, said there were two 
schools in regard to the rate of increase of resistance 
per unit of displacement, but as yet there was very 
little interchange of ideas between them. He 
expressed the hope that the author would be able 
to render some assistance in this respect and take on 
the functions of umpire. 

Mr. F. McAlister remarked that, although the 
development of that work had been proceeding for 
ten years or more, drawing office routine methods of 
calculating the resistance of a ship were still a long 
way off. ‘ 

The author briefly replied to the discussion, and 
commenting on what Mr. Williams had said, remarked 
that in practice what happened to the wave after 


Dr. J. Bruhn (Oslo), in a written contribution to the | the average skipper called a safe ship was not really | it left the ship was of no importance so far as the 


diseussion, which was also read by the Secretary, | 
remarked that the author had given a new and | 
interesting view of the stability question in its | 
theoretical naval architectural aspect. If the problem 
was to secure the minimum loss of lives, however, 
such methods of dealing with the question were not 
the most efficient, because nearly every capsizing 
of a ship could have been prevented by the proper 
action of those in command of the vessel. In other 
words, it was the master of the ship who, by the dis- 
position of the movable weights, the cargo, ballast 
and passengers alone, had it in his power to add to or 
reduce the chance of the persons on board being 
drowned by the capsizing of the vessel. That being 
so, it was desirable to deal with the problem in a 
manner which would appeal most directly to the 
mentality of a seaman. To mathematicians the 
geometrical metacentre manner of approaching’ the 
question was natural, but most masters, it was to be | 
feared, did not appreciate that method. The captains 
of ferry boats, for instance, which were somewhat 
inclined to turn over with great loss of life, did not use 
any sort of mathematical estimate to determine the 
stability of their craft, but they judged it by mere 
inspection. If masters were to deal with stability 
through exact figures at all, it would be better to 
speak only of moments of stability. The ordinarily 
educated man would usually know what a moment 
was, and the stability of a ship was fundamentally 
dependent on moments. An experienced master 
should by the movements—-slight rolls—of the vessel 
be able to judge as to whether or not his ship had 
sufficient stiffness so that any moving of weights to | 





so, but was quite the reverse ; but it was very difficult | 
to convince him of it. At the same time, he did not | 
suggest that the rule which his firm had applied in | 


| the case just mentioned could be applied, say, to | 


cross-Channel steamers. Whilst not detracting | 
from the value of the work which the author had done, 
the Chairman said he hoped it would be a long time 
before it was made the basis for new Board of Trade 
regulations or new regulations by the classification 
societies. The number of losses at sea were so tiny 
that it. would he a serious thing to impose regulations 
such as were outlined in the paper, for, after all, 
when they had been imposed the skipper could upset 
them altogether by the working of the ship. 
Sure Wave RESISTANCE. 

The final paper was “‘Ship Wave Resistance : 
Progress Since 1930,” by Mr. W. C. S. Wigley. 

The author of this paper in a communication to 
the Third International Congress of Applied Mechanics 
at Stockholm in 1930 described the position existing 
at that time of the theory of ship wave resistance 
and of its verification by experiment. In this paper 
he describes the considerable progress which has been 
made since 1930. This progress is classified under 
three headings, which are dealt with separately. 








They are ; 
(1) Development of the mathematical formule | 

of the theory. 
(2) Verification of the application of the theory | 
to practi¢ée by comparison of measurement and | 
calculation in simple cases. 
(3) Direct application of the verified theory to | 


resistance was concerned. 








BRITISH STANDARDS INSTITUTION. 


All British Standard Specifications can be obtained from the 
Publications Department of the Institution at 28, Victoria-street, 
London, S.W.1. The price of each specification is 2s. 2d. post 
free, unless otherwise stated. 


BULL-HEAD RAILWAY RAILS. 
No. 9—1935. The British Standards Institution has 
recently issued a revision of the British Standard Specifica- 
tion for Bull-head Railway Rails. The revision has been 





| prepared by a committee representative of users and rail 


makers under the chairmanship of Mr. Charlies J. Brown, 
one of the representatives of the British railway com- 
panies. The revision was brought about by the demand 
for a rail which would give a greater length of life than the 
carbon rails previously specified, and with this end in 
view a quality having a higher percentage of manganese, 
to be known as a “‘ medium manganese ”’ rail, has been 
ineluded with appropriate analyses and tensile tests. Of 
the qualities previously specified the “‘ ordinary carbon” 
rail has been deleted ; the “ higher carbon ”’ quality has 
been retained with some slight adjustment to the chemical 
analysis. The clause relating to the percentage of short 
lengths which may be supplied has been modified, the 
proportion for 60ft. lengths being increased from 7} to 
12} percent. Copies of this specification, bound in cloth 
boards, may be obtained from the Publications Depart- 
ment, British Standards Institution, 28, Victoria-street. 
London, 8.W.1, price 5s. 4d. post free. 








A Smauyi Om Fitrer.—A demonstration was recently given 


prueticud paoblesns: | by Dr. H. 8, Hele-Shaw of a new model streamline lubricating 
| oil filter suitable for garages or service stations for small fleets 


| of motor vehicles. The apparatus consists of a tank, capable 


ascertain exactly this quantity should be unnecessary | 


except in special cases. The safety of a ship against | Discussion. 


capsizing was, as a matter of fact, in ninety-nine | 
eases out of a hundred dependent on the master’s | 
ability to exercise this judgment correctly. 

Mr. J. Foster King remarked that, whilst he was 
neither willing nor competent to analyse the author’s 
suggestion as to a method which would provide a 
standard of safety from the point of view of stability 
in all sizes and classes of ships—which apparently was 
the object of the paper—he had a strong personal and 
practical interest in the postscript to the paper, in 
which it was proposed to charge the classification 
societies with the duty of enforcing some such 





Mr. M. P. Payne (R.C.N.C.), in a written contribu- | 
tion, said the paper was a welcome reminder of the 
rapid advances that mathematical theory is now 
making in the solution of the very difficult problem 
of ship wave resistance. The most interesting part 
of the paper was the last portion, in which theory 
was used to examine the effect of small changes in 
the principal characteristics. Whilst it was 
improbable, owing to the great complexity of the 
phenomenon, that mathematical computation would 
ever supplant model experiments as a means of deter- 





of holding 1 gallon of unfiltered oil, in which is incorporated a 
streamline filter pack and a heating element for imparting to 
the oil a temperature of 80 deg. Cent., which is necessary before 
it is suitable for filtering. The operation of the filter is quite 
simple, as once the heating element is switched on all that is 
required is to maintain an air pressure of 40 Ib, per square inch 
in the tank. This pressure is available in all modern garages, 
or can be easily obtained with an ordinary tire pump. T' 
straining pack is cl din the usual with streamline 
filters. The pack is withdrawn and the air pressure in the 
tank is utilised to blow back through the filter papers, clearing 
them of the sludge they have removed from the oil. Working 
continuously, the model shown is capable of filtering 5 gallons 
of oil a week, and the loss of oil is estimated at 1 per cent. 
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Letters to 


the Editor. 


(We do not hold ourselves responsible for the opinions of our correspondents.) 


SOCIAL CREDIT AND DEMECHANISATION. 


Srr,—By a remarkable coincidence, the letters of Mr. 
Charles R, King and “ New Briton” in your issue of 
\pril 19th deal with the two rival solutions for the 
tinancial difficulty of to-day. 

Mr. King advises demechanisation or restriction of 
machinery in order to keep poeple in work, in order to give 
them earning power, in order to give them purchasing 
power, in order that trade may revive, for without con- 
sumers production of plenty is useless. ‘‘ New Briton ” 
draws attention to Major Douglas’ scheme of Social Credit, 
that is, the direct financing of consumers so that increase 
of mechanisation shall not lead to loss of purchasing power. 
One says, machinery is throwing people out of work, 
therefore destroying purchasing power, therefore cutting 
its own throat ; so let us cut down the use of machinery. 
The other says, machinery is throwing people out of work, 
that is, making their labour unnecessary—what a blessing ! 
Let us remedy the loss of purchasing power by giving 
people money to buy things with. For if without machinery 
ten men can make ten pairs of boots in ten days, and with 
machinery one man can make ten pairs in the same time, 
then obviously the sensible thing to do is to arrange things 
so that each of the ten men gets one pair of boots out of 
the ten while only working one-tenth of the time. That is, 
abandon the notion that you can only earn ten days’ 
pay by doing ten days’ work (@ notion long ago abandoned 
by the owners of machinery), i.e., distribute producing 
power according to the social value of the product rather 
than according to time worked. 

Which scheme is the better ? Which is the more prac- 
ticable ? Is either of them? Is not mechanisation a 
sort of disease which must run its course—a disease which 
could not have attacked us had it not been for the break- 
down of the agricultural system, the dispossession of the 
peasantry, the consequent growth of a hungry proletariat, 
concurring with the rise of commerce, the growth of the 
money power, and the reduction of all things to quantita- 
tive terms. For in spite of the blessings of industrialism 
(¢.g., button-pushing instead of hard sweat; machine- 
minding instead of craftsmanship, and degraded crafts- 
manship at that ; countless conveniences and services for 
everyone such as were formerly unknown even to kings 
and princes), we must never forget its origins. As Mr. 
King points out, machinery was not introduced for altru- 
istic reasons. The whole point of machinery is that it 
enables its owners to make things more quickly and with 
less labour, and therefore to sell them with greater profit. 
The chauffeur loves his car, but that is not why his 
master bought it. The engineer loves machines, as we all 
do, but that is not why manufacturers buy them. 

On the other hand, Social Credit means loss of power 
and profits to financiers. Is it likely that financiers will 
be beaten, when we consider that the rest of us after 
several hundred years of commercialism are ourselves 
profiteers, big or small? We all regard industry simply 
as the production of merchandise, things made for profit, 
and chiefly the profit of investors. It is not only bankers 
who have “ the money mind,” every little man who has a 
small business or small investments is in the same boat. 

Mr. King quotes instances of the restriction of machinery 
in the seventeenth and eighteenth centuries; but that 
sort of thing cannot be done now.” It is too late. The 
thing has grown too big. No modern prince has sufficient 
power. Politicians wear the ‘“‘ cap and bells,” but the 
financiers call the tune. 

Moreover, the habit of mind of the craftsman is now 
destroyed. Few factory hands have any more desire to 
return to pre-industrial methods than their masters. 
On the whole, therefore, Social Credit seems the more 
likely solution ; it assumes the continuance and even the 
increase of mechanisation, and makes no attempt to 
eradicate commercialism. 

Suppose, for the sake of argument, the bankers were 
beaten. Then we shall be confronted by the problem of 
leisure. We must look this matter in the face squarely. 
People talk about machinery releasing the world from 
drudgery and leaving us free for ‘‘ higher things.”” What 
are these “higher things”? I know what the high- 
brow educated people say, but what do you plain rational 
engineers say ? Do you, like them, kid yourselves that 
millions of factory hands when they become men of 
leisure, supported not on the dole, but on an adequate 
dividend, are going in for the arts and crafts and writing 
poetry ? And as to those arts and crafts, you know as 
well as I do that the best arts and crafts are those done for 
use and not for art. If all useful things are made by 
machinery, there will only be the “‘ Art ’’ left. Is it con- 
ceivable that Art, pure Art, Art divorced from any notion 
of utility or service, will oc¢upy and satisfy and make 
happy the majority of ordinary men and women? I do 
not believe it. I think Art is only endurable when it is 
allied to service. 

So there goes Social Credit! And the restriction upon 
machinery is impossible. What, then, is the remedy ? 
I do not believe there is one, the disease must run its 
course. This civilisation, like all others, must come to its 
term. And why not? Then we shall begin again—e new 
cycle: chaos, order, achievement, decay, disease, death. 
This view is only pessimistic if you think this life is all. 
I do not. 


past when artists could live in Chelsea and not notice 
Birmingham, or when engineers could remain oblivious to 
the problems of the artist. For the artist is essentially the 
responsible workman, the normal man, the ‘maker of 
things. And the abnormality of our time in which the 
artist is a peculiar person, an «sthete, a sort of lap dog, 
whose highest ambition is to have his works put in 
museums, and the majority of workmen have been 
reduced to a sub-human condition of intellectual irrespon- 
sibility, is a thing which concerns engineers as much as 
stone carvers like me. ; 
Eric Git. 
High Wycombe, April 25th. 





DEPRECIATION OF ROLLING STOCK. 


Six,—The recent discussion by the Railway and Canal 
Commission as to whether or not depreciation should be 
allowed on locomotives and rolling-stock and such-like 
property of railway companies, and the conclusions respect- 
ing their useful life, illustrates once again the difficulty of 
resolving such matters experienced by entities. not fully 
acquainted with the technical-practical considerations of 
the subject, and that these latter are often subordinated 
to side issues and other extraneous matters instead of 
being settled on the fundamental, bases. 

It would seem that there are only two major questions 
to be resolved. The first is, whether the complete renewal 
(by an entirely new article) of a locomotive or vehicle 
should be provided for financially by the gradual accumu- 
lation of money therefor over a period of years, by means 
of a railway’s contributions to its renewal fund, or whether 
the railway should have no renewal fund, but depreciate 
its capital values over the same period of years and in an 
equivalent manner. The method to be adopted, since it 
does not affect the practical or operating side of railway 
working, I propose to leave to the august body of account- 
ants; considering it, however, of paramount importance, 
both to the practical engineer and to the financial expert, 
that the locomotives and rolling stock should be scrapped 
and written off the capital inventory when their economic 
life has terminated. It is therefore obviously desirable 
that the sum to be written off should be charged out during 
the period when the capital equipment is earning revenue. 

The second, and of more practical moment, is the life 
that should properly be allocated to a locomotive or other 
railway vehicle as representing the period during which 
either of the financial alternatives mentioned above should 
be applied. 

It would appear to be held in some quarters that 
because a locomotive may be thoroughly repaired—and 
even ‘‘ rebuilt ’—a number of times, it can be considered 
as having an indefinite life. This contention is definitely 
untenable in view of the fact that locomotives do not 
continue to exist indefinitely, otherwise we should have 
locomotives now in service of 100 years old or more. 

The attempt to fix--even approximately—the expecta- 
tion of life to be attributed to a locomotive is likely to 
lead to controversy, even amongst those technically 
capable of judging, and the writer does not desire to com- 
mence such @ discussion herein ; yet he considers that a 
basic figure could be arrived at from which any given 
railway might select its own variation from such “standard” 
of average age, according to its special circumstances. It 
will, I think, not be disputed that the extremes can be 
placed at fifteen and forty-five years’ useful life. It should 
be possible, however, always assuming that the given 
railway has got its locomotives and rolling stock reasonably 
well modernised to suit its conditions, to ascertain approxi- 
mately the expectation of life to be allocated by taking 
the average over a period of years of the average age of its 
locomotives—and, of course, other rolling stock respec- 
tively—and doubling the figure of average age which will 
give the average ultimate life per locomotive applicable 
to the particular railway in question. 

In attempting to arrive at such a figure, the writer has 
taken the average age of the locomotives of the old Midland 
Railway as in 1904, that line being probably one that can 
be considered average for English practice, as to its general 
physical and operating conditions, and its stock being 
considered reasonably up to date for that time, but with a 
somewhat abnormal proportion of old engines many times 
reboilered and rebuilt. This figure is 20 years, thus 
giving 40 years as the average ultimate life. It may be 
compared to the legal finding of 30-4 years as the useful 
life in the well-known “‘ Hitchin ” case of the G.N. Rail- 
way of about the same period. Comparison with latter 
day figures would be more interesting still. 

It appears that the foregoing method is a logical and 
correct one by which to arrive at a figure required for 
financial and like considerations ; but such figure might 
or might not be a true revelation of whether the operat- 
ing material of a given railway was being kept up to date 
from a technical point of view, and in particular, from the 
same point of view, & concern whose operating stock had 
been gradually allowed to become old-fashioned over a 
period of years, might achieve a high figure for the ulti- 
mate age of its locomotives, &., which would not be at 
all in accord with the expectation of life which would be 
most effective in producing dividends to the company. 
Of course, a high figure of average age, with its corollary 





would, other things being equal, indicate a iack of up-to- 
dateness in its operating stock. 

If a railway shows a progressive increase in the average 
age of its locomotives or rolling stock, such might be 
caused by (a) allowing its stock to become out of date, or 
(b) effective rebuilding and modernising is being carried 
out to a sufficient proportion of its old stock, or (c) a 
combination of both (a) and (6), which latter may, or may 
not, be sufficiently ample to annul the disadvantage 
arising from (a). 

P. C. Dewsurst. 

Montevideo, March, 1935: 


THE DOUGLAS ‘SOCIAL CREDIT SCHEME. 

Sir,—‘‘ New Briton ”’ says that my contribution to the 
discussion does nothing “to advance our knowledge, 
either of the issues at stake or of the course to pursue.” 
He is mistaken. The surest way to advance such know- 
ledge is to study psychology (not the pseudo-scientific 
jargon which sometimes parades under that name) as 
well as economics, as recommended in my previous letter. 
I will now add logic, since judging by his letter, “‘ New 
Briton,” like many social credit enthusiasts, would benefit 
by a study of this science. 

Thus, he believes that it is late in the day to eriticise 
the Douglas proposals, seeing that these have “ already 
gained the enthusiastic support of actuaries, chartered 
accountants, businéssmen—yes, and even of bankers.” 
Would he also contend that it is late in the day to criticise, 
let us say, bimetallism, the Bank of England, producer 
credit schemes, Christian Science, and many other move- 
ments and institutions, because these, too, have gained 
the support of chartered accountants, bankers, and such- 
like worthy individuals ? 

It has frequently been. suggested, even when not 
stated in so many words, that the Douglas proposals 
provide the only satisfactory way of escape from our 
present financial and economic ailments. That is why I 
used the expression “‘ economic panacea.” 

It is difficult to see why “‘ New Briton ” associates the 
names of Kitson and Soddy with that of Douglas, as it 
was the Douglas proposals I was discussing. Professor 
Soddy does not agree with Major Douglas’s theories, and 
I doubt whether Kitson now agrees with them either ; 
though both Soddy and Kitson are generously ready, as 
ever, to give as much credit as possible where credit is due. 

Is it suggested that I am opposed to the study of finance 
by engineers ? If so, your correspondent is making another 
mistake, as some at least of your readers will be aware. 

Nor am I necessarily an opponent of social credit. 
though I object to the whole movement being labelled 
** Douglas.” Why not “ Kitson ” social credit, in view 
of the magnificent work which that veteran has performed 
on behalf of economic and financial justice ¢ The best 
ideas in the movement were in existence long before Major 
Douglas thought of them.' For example, social credit 
itself, the “unearned increment of association,’ was 
discussed by J. A. Hobson at least thirty-five years ago, 
under the name of “‘ social property.” And twenty years 
ago Kitson emphasised the view that all should share. 
without having to work for it, in this social property. 
This may be called a “ socialshare,”’ a“ national dividend,” 
or what you will. The underlying idea is the same. 

With certain views of Major Douglas himself I have less 
sympathy. Some, such as those on which his “A+B 
Theorem ” is based, I believe to be demonstrably fallacious. 

For the rest, I fear that Douglas Social Credit circles are 
by no means free from humbug and pretentiousness. 
Just as quack medicine vendors endeavour to impress the 
public by using obscure pseudo-scientific jargon, by talk 
about a “ great scientific discovery,” and, if possible, by 
associating the names of eminent men with their claims— 
just so, it appears to me, do certain followers of Major 
Douglas sometimes endeavour to give their movement a 
spurious prestige by solemn talk about the “ great dis- 
coveries *’ of Major Douglas (modestly comparing him 
with Darwin and Einstein), by obscurifies in “ Douglas ~ 
literature, by the use of grandiose expressions such as 
** Social Credit Secretariat,” and by associating the names 
of eminent men in all walks of life with that of Major 
Douglas. , 

The admitted obscurity in some of Douglas’s own works 
may, of course, be due to the difficulties of his subject. 
The fact remains that many people are most impressed 
by what they cannot understand. Indeed, as Professor 
Munsterberg remarked in his book “ Psychology and 
Social Sanity,” there are people to whom “a world of 
mental trickery and mystery, a world which, by its very 
principle could never be understood, is instinctively more 
welcome than a world of scientific order.” 

If L were a dictator I would compel all engineers to read 
works such as ‘Straight and Crooked Thinking,” by 
Robert Thouless; ‘‘ The Crowd,” by Gustave le Bon ; 
“ Instincts of the Herd in Peace and War,” by W. Trotter ; 
and “ Discovering Ourselves,” by Strecker and Appel, 
before embarking on the perilous seas of economics. It 
would prevent them from being taken in by what a 
character in one of Sinclair Lewis’s novels calls “‘ uncon 
taminated bunk.” 

Hucu P. Vow.es. 

London, S.W.19, April 24th. 





Srr,—My attention has been called to a letter by Mr. 
Hugh P. Vowles, published in your issue of April 12th. 
under the above heading. 

Without giving specific instances, Mr. Vowles several 
times suggests that advocates of Douglas Social Credit are 








Forgive my intrusion into your paper, but the time is 





an excessively long expectation of life, when encountered, 





** far too contemptuous of all views which do not harmonise 
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with those of Major Douglas,”’ are making “* an attempted examination of the Institution of Mechanical Engineers. 
corner in ideas,” and adopt “ an attitude that all economic | Preference to ex-Service men. Salary, £199 16s., rising by 
wisdom is embodied in the views of Major Dougias.”’ | eight annual increments to £274 6s. 

T hope you will allow me to point out that with one single I suggest, Sir, that such an advertisement is incon- 
exception Major Douglas has never opposed any individual | ceivable in the case of either the legal or the medical pro- 
or association connected with monetary reform, although | fession, and that it is a disgrace to the profession of engi- 
it is a fact that practically every monetary reform | neering. 
organisation has opposed him at one time or another. | The fact that such a state of affairs is countenanced by 

The exception was Mr. Robert Eisler, whom Major | the Councils of the great engineering institutions makes it 
Douglas challenged to a public debate in reply to certain | apparent that any movement to establish the status of the 
statements made by Mr. Eisler before the Merchants’ Club | rank and file of the profession must of necessity come from 
of Glasgow. This challenge was not accepted. themselves. 


W. L. Barps ey, Secretary, 
Social Credit Secretariat. 
5-0, Essex-street, London, W.C.2, 
April 29th, 1935. 


THE FARNBOROUGH WIND TUNNEL. 

Srr,—I have read with much interest your first article 
on “ The 24ft. Farnborough Wind Tunnel,” in your issue 
of April 5th. This article sets forth very clearly the relative 
merits and limitations of the different sizes and kinds of 
wind tunnel, and will, I am sure, prove informative to the 
general reader. I feel, however, that I must call your 
attention to a slip in Col. 2, p. 352, where you state that to 
double the speed in a 6000 h.p. tunnel involves quadrupling 
the power to 24,000 h.p. The case is even worse, for the 
power varies as the cube of the speed in a given tunnel, 
and 48,000 h.p. would be required in the example you give. 
Very likely you have already noticed this mistake, or had 
your attention drawn to it, but I thought it best to write, 
in case it has passed unnoticed. Ernest F. RELF. 

Teddington, April 29th, 1935. 


QUALITY AND MARKETS. 


SIR, 
!st reminds one of a London business man who is said to 
have made his fortune because he consistently lived up 
to the slogan “ The customer is always right’; but he 
was probably fortunate or cute in that he dealt with 
affuent clients. 

Apart from financial reasons, all customers or consumers 
always want quality, and, if we would allow a sensible 
financial system to operate, they would automatically 
make choice by judging alone on the excellence of an 
article for the purpose in mind. 

The persistent shortage of money which we tolerate 
causes an illusion of shortage or stringency for which 
there is no shadow of valid reason in this age of abounding 
plenty. 

if an international outlook were the solution to present 
troubles, the answers should easily be found, because the 
manufacture of money is the only industry which enjoys 
an internationally planned economy ! 

No doubt an inter-country currency is an ultimate 
ideal, but only when the managers of money adopt the 
attitude “‘ the consumer is the best judge.” 

There are no means at home to “ get at’’ the inter- 
national coterie, which rules the world; but if one or 
two countries can demonstrate that affluence and comfort 
to all can be abounding, beyond any previous dreams, 
by altering their system of bookkeeping, then others 
will soon follow suit, and the stranglehold of finance will 
be @ nightmare no longer. 

Wake up, England! or Australia or New Zealand will 
beat you in this race. 

C. H. Atten, A.M.I.E. (Aust.). 

S. Australia, March 25th. 


SOUTHERN RAILWAY AND TOWN 
PLANNING. 


Sin,—I see that in your issue of the 19th you said 
that on the 8th in The Times I had been “‘ furnished with 
another opportunity to urge that the Southern Railway 
should be driven underground, and so close Charing Cross 
railway bridge.”’ 

What I then wrote was: “‘ Even more is it waste of 
time to discuss any of the Charing Cross Bridge possi- 
bilities until we know whether the Southern Railway can 
be—and will be—driven underground.” 

In the Nineteenth Century last August I wrote: “* Not | 
only can nothing be done, but nothing can be imagined, | 
until this possibility is officially brought forward, accepted, 
blessed with many, many millions of public money, or | 
killed stone-dead for ever.” 

T am not an engineer, a railway man, or a financier, but | 
| have worked for the redevelopment of that invaluable | 
section of South London for a long generation, having 
started with the County Hall on October 21st, 1902. We 
were beaten then, ignominously ; but we won later, on | 
April 18th, 1905. 1 

Town planning is a pretty game, though it would be | 
easier if people would look further ahead, and be less keen | 
to disagree. But it is child’s play to re-town planning! | 

GEorGE §. C. Swinton. 

London, S.W.7, April 25th. 


THE 


THE SALARIES OF ENGINEERS. 


Str,—May I draw attention to the War Office advertise- | 
ment for a temporary engineering assistant which appeared 
in your issue of the 19th inst.? 

The requirements of the appointment were : ‘’ A general 
all-round knowledge of mechanical and electrical engineer- | 
ing ...and-_in particular of heavy oil engines and their 
lay-out,” Age under 45 years, and associate membership 





I would therefore suggest that members who are inter- 
| ested in such a project should call informal meetings in 
| their respective institutions, and formulate a scheme to be 
| laid before the President and Council, laying down an 
| equitable scale of salaries, and allowances in public and 
private offices, conditions of service, compensation on 
| retrenchment, retirement, pensions, &c. 

Assoc. M. Lyst. C.F. 
| April 24th. 


THE LARGEST CHAIN GRATE STOKER. 

Sir,—With reference to the article entitled ‘‘ The 
Largest Chain Grate Stoker,.”’ which appeared in your issue 
of April 19th, we wish to point out that the stokers supplied 
to the Klip River Power-house of the Electricity Supply 
Commission of the Union of South Africa, by Babcock and 
Wilcox, Ltd., are not the largest stokers ever constructed. 
| During 1929 we supplied to the London Power Company, 
Ltd., for their Deptford East Station, two type “L” 
stokers, each 22ft. 6in. long by 31ft. wide, giving a grate 
area of 697 square feet, compared with the 660 square feet 
|} of the Babcock and Wilcox stokers mentioned in the 
| article. INTERNATIONAL ComBusTION, LTD., 

A. Curtis, Publicity Dept. 

| London, April 29th, 1935. 





Your leader ** Quality and Markets ” of February | 








SIXTY YEARS AGO. 


A suMMARY of the ‘ Letters to the Editor” which 
appeared in our issue of April 30th 1875 may be of interest 
to-day as revealing something of the thoughts and 
problems of the engineers of those days. A Sunderland 
correspondent said that he had recently seen the crowns 
of several Cornish boilers coming down without any 
perceptible cause such as shortness of water or over- 
pressure. He had been told that the trouble was caused 
by feeding the boilers with water in which the exhaust 
steam had been condensed and to avoid it he had been 
advised to resort to the old-fashioned and dangerous 
plan of feeding with cold water. In each case the crowns 
which failed were found to be perfectly clean when 
examined immediately after the failure. Mr. Wm. D. 
Marvel of New York commented upon a report which 
we had published in a previous issue in which we recorded 
a remark made by Professor Thurston concerning the 
improvement of the quality of wrought iron with age. 
Mr. Marvel mentioned an experience of his own which 
suggested that steel experienced a like improvement. 
| As a boy he a pocket knife which he could 
never get to take a good edge. One day he lost it and 
did not find it again for fully a year. He cleaned it and 
ground it to a good edge and a better blade he never saw. 
The blade after cleaning was not smooth but was deeply 
pitted from oxidisation. Possibly he suggested there 
| was here something that might provide a new process 
| for the improvement of cutlery. A serious railway disaster 
| at Shipton had recently attracted considerable attention 
|to the best means of fastening tires to wheel centres. 
| A correspondent, ‘‘ R.S.S.,”" suggested that a thread of 
| dovetail section should be cut on the inner surface of 
| the tire and on the rim of the wheel centre and that the 
| tire, presumably after being heated, should be screwed 
on to the centre. Two rivets or bolts inserted across the 
threads would serve to prevent the tire from unscrewing. 
The virtue of the device was claimed to be in the fact 
that even if the tire fractured it would not fly off the 
centre in pieces. A second correspondent, ‘‘ J.H.,” dealt 
with the same subject. His proposal was that the wheel 
should consist of a boss, a tire and two circular wrought 
iron dises flanged inwards round their peripheries, the 
flanges fitting into recesses turned in the faces of the boss 
and tire and the two plates being pulled together by 
rivets. Here again the virtue claimed was that if the 
| tire, or even, in this case, the boss, fractured the fragments 
would be retained in position. Mr. John C. Fell continued 
a debate on the action of throttle valves and another 
correspondent signing himself “S”’ criticised the 
Inventors’ Institute as a body designed to support the 
interests of inventors. Finally a correspondent, sheltering 
himself behind the initial ‘‘ C,”” took Mr. E. J. Reed to 
task for saying in his paper on the Bessemer steamship 
that it was the last few turns of a paddle wheel which 
did the propulsive part of the work, by far the larger 
number of turns being required for keeping the wheel 
moving at the same pace as the vessel. Our correspondent 








| argued that unless every turn of the wheel were the 


last, there would be no occasion for keeping it at the 
pace of the vessel because there would be nothing done 


| to impart motion to the ship. The present reader will 
| perhaps gather that the argument was somewhat involved 
‘and that it could have been greatly simplified—and 


possibly brought to an agreement—had the conception 
of * slip ’* been brought into it. 








THe report of the Indian Railway Board for 1933-34 
shows that only 12 miles of new railway were opened for 
traffic during the year; these were 2-65 miles of 5ft. 6in. 
gauge, and 9-33 miles of metre gauge. No new line was 
sanctioned, and only three railways, of a total length of 
50-37 miles, all of metre gauge, are under active 
construction. 





Recent Developments in Hydraulic 
Couplings.* 
By HAROLD SINCLAIR. + 


Tue field of hydraulic transmission of power has fo: 
many years been the happy hunting ground of the 
inventor, and the rather less happy hunting ground of his 
financial partner. Amongst the scores of such trans 
missions proposed during the past thirty years there 
remain only half-a-dozen that have attained commercial! 
success, for the reason that they alone obey certain funda. 
mentai laws. 

Broadly, there are two classes of hydraulic power 
transmitters :— 

(1) The hydro-kinetic or turbo type, in which the power 
is transmitted by the kinetic energy of a liquid discharged 
by an impeller on the primary shaft against the vanes of a 
turbine runner on the secondary shaft. 

(2) The hydro-static or displacement type, in which the 
power is transmitted by liquid delivered under pressure 
by @ positive variable displacement pump to a constant 
displacement hydraulic motor, usually of the piston or 
excentric vane type. 

Both classes of hydraulic transmissions include examples 
of : (a) torque converters or gears, in which the output 
torque varies, or can be controlled, inversely as the speed ; 
and (6) couplings or clutches, in which the output torque 
is equal to the input torque and is usually provided with 
some degree of regulation of the slip. 

For all hydraulic transmissions a mineral oil is the most 
convenient working medium owing to its non-corrosive and 
lubricating qualities. In the case of turbo transmissions a 
very thin oil is used and its lubricating qualities are of 
little or no importance. When it becomes heated in 
service its fluidity increases, and thus its suitability as « 
working medium is actually improved by hard work. On 
the other hand, it is important in gears of the displacement 
type, in order to reduce leakage or slip loss in the pump 
and motor units, and to secure efficient working of the 
more heavily loaded bearings, that the hydraulic medium 
should be a lubricant having a suitable degree of viscosity 
over the working temperature range. 

If overload, poor ventilation, or other conditions occur 
involving operation for a lengthy period at a high tem- 
perature, the internal slip losses tend to increase, owing 
to the reduced viscosity of the oil, and this causes an 
augmented rate of heating, followed by further thinning 
and consequently increased losses and heating. A con- 
current effect of high load and high temperature is the 
liability for distortion of the cylinders or casings to occur. 
This may increase the necessarily fine clearances between 
parts in relative motion, with the result that the tendency 
towards greater slip and heating losses is still further 
increased. 

For these reasons, overheating of a displacement type 
gear must be carefully guarded against, whereas with a 
turbo type transmission the working conditions are actually 
improved by high-temperature operation, provided the 
temperature is kept within the limit at which continuous 
working will not cause deterioration of the oil. 


HISTORICAL. 


Fottinger Speed Transformer.—-The first hydro-kinetic 
transmission was that originated by Dr. Féttinger when 
on the engineering staff of the Vulcan-Werke A.G., of 
Hamburg and Stettin, prior to the war. At that date the 
steam turbine, which had been newly introduced for 
marine propulsion, had to be directly coupled to the pro- 
peller shaft ; as a result the turbine speed was too low for 
efficient operation, whilst the propeller speed was too high, 
having regard to the different densities of the media in 
which turbine and propeller were working. 

Féttinger speed transformers or gears were made by the 
Vulcan-Werke in sizes up to 10,000 and 15,000 h.p. and 
for a time enjoyed a considerable success, so that a total 
construction of about 220,000 h.p. was reached. The 
introduction by Sir Charles Parsons of helical reduction 
gearing for turbine drives, however, put an end to the 
marine application of the Féttinger transformer, owing to 
the much higher efficiency and lower cost of the mechanical 
gear, and its compactness and the availability of large 
reduction ratios. 

Vulcan Coupling.—For some time after the war the 
development of fluid transmission remained at a standstill, 
until Dr. Bauer, the well-known marine engineer and 
director of the Vulcan-Werke, of Hamburg, foresaw the 
scope for the high-speed geared Diesel engine for marine 
propulsion in place of the large low-speed direct-coupled 
engines which were then standard practice. 

A great deal of energy and money had been expended 
upon the perfecting of the Féttinger transformer to meet 
the competition from mechanical gearing, and the most 
exhaustive tests and analyses had been carried out to 
ascertain the nature and amount of the individual 
hydraulic losses. Efficiencies of the order of 85-87 per 
cent. were realised, and it is believed that this represents 
nearly the maximum possible for such a transmission, as 
it does not appear to have been surpassed since. It was 
established that the major losses due to fluid friction are 
inseparable from the existence of the stationary guide 
vane reaction member which is essential in a torque con- 
verting transmission. 

As a result, attention was directed to the possibilities 
of a two-element transmitter on the Féttinger principle, 
but of 1/1 torque ratio, intended for working in combination 
instead of in competition with helical reduction gearing. 
A long series of experimental studies were made to find the 
best form of hydraulic working circuit, the most suitable 
number of vanes, the characteristics with different liquids, 
&c., and eventually a design was produced for a coupling 
of very reasonable size and cost in which efficiencies of the 
order of 98 per cent. were readily attainable. This became 
known as the “‘ Vulcan coupling,” and is illustrated in 
Fig. 1. When combined with mechanical gearing the unit 
is known as the ‘‘ Vulcan gear.” 

Efficiency Tests.—A very comprehensive series of tests 
was run to determine the relation between power trans- 
mitted, slip, and efficiency, the influence of different liquids 
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and temperature, the ‘value of the stalling torque, &c. 
These tests established the following fundamental facts 
for the Vulcan coupling :— 
(1) That the torque input is equal to the torque output 
under all working conditions of speed and slip. 
(2) The percentage efficiency always equals 100 minus 
the percentage slip, under all conditions of filling. 
‘These observations are in accordance with the law. that 
action and reaction must be equal. The output torque 
must always equal the input torque, and hence the loss of 
energy must be proportional to the loss of speed, i.c., the 
slip. wt 
7 ulcan Gear,—In the Vulcan gear system two or more 
Diesel engines of medium high speed and, therefore, of 
light weight and low overall height, are connected through 
Vulcan couplings and helical reduction gearing to the pro- 
peller shaft. 
The Vulcan gear has been applied to marine propulsion 
in sizes up to 6750 h.p. per coupling, or 27,000 h.p. per 
propeller shaft. The a; te power of Vulcan couplings 
for Diesel engine vessels is 443,250 h.p. up to a recent date. 


THEORY OF THE VULCAN COUPLING. 


teferring to Fig. 1, the primary member or impeller is 
mounted on the driving shaft, and the secondary member 
or runner on the driven shaft. A cover is bolted to the 
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Fic. 1-—Vulcan Hydraulic Coupling. 

impeller enclosing the back of the runner, to retain the 
working liquid. An annular core guide ring of semi- 
cireular section is formed with one half in the impeller 
and the other half in the runner. The coupling is filled by 
a pump through control valve D and a fixed casing is pro- 
vided to catch leakage oil and return it to a sump tank. 

The impeller and the runner are provided respectively 
with twenty-eight and twenty-six straight radial vanes. 
When the impeller is rotating and assuming the coupling 
to be full, the liquid in the passages between the vanes of 
the impeller flows radially outwards under centrifugal 
force, as indicated by arrows. It passes across the gaps 
separating’ the impeller from the runner and flows radially 
inwards between the vanes of the runner until it reaches 
the inner diameter of the working circuit, where it returns 
across the gap into the inlet of the impeller, and the cycle 
is repeated. 

Since the power is transmitted by the kinetic energy of 
the rotating vortex of liquid circulating between the 
impeller and the runner, it follows that the design is 
governed by the same laws as centrifugal pumps, fans, &c., 
and the power-transmitting capacity is based upon the 
expression for kinetic energy, } m v*, where m is the mass 
of the liquid and v is the velocity about the axis of 
rotation. 

Referring to Fig. 2, the liquid in the vortex ring follows 
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Fic. 2-—-Theory of Rotating Vortex of Liquid. 


a spiral path due to the combination of two simultaneous 
movements: (a) the circulation movement or vortex 
action of constant velocity about the circular core or axis 
CC of the working circuit ; and (6) the rotational move- 
ment due to the rotation of the liquid as a body with the 
driving and driven halves about the axis OO of the 
coupling. 

Whereas the transmission of power is dependent upon 
the existence of the circulatory or vortex movement, the 
actual torque on the runner, for example, is created by the 
loss of rotational velocity, and the release of kinetic energy 
as the liquid is forced radially inwards between the vanes 
of the runner. Conversely on the impeller side, the liquid 


rotational velocity about the axis O is increasing, thus 
taking up kinetic energy and imposing a corresponding 
load on the driving motor. 

Many wrong analogies have been presented to explain 
the working principle of the fluid coupling. Thus, there is 
one idea that the circulation velocity is extremely high and 
hence the liquid becomes possessed of a wonderful resistance 
to shear, which somehow locks the two halves together. 
The familiar but wrong analogy is ted of the 
resistance to shear of a jet of water of high velocity when 
struck by @ bar of iron. Another idea is that the liquid 
somehow acquires a high density or becomes extremely 
viscous under high centrifugal pressure, so that a positive 
drive is achieved. 

In actual fact, the drive is simply analogous to a centri- 
fugal pump and reaction turbine. The liquid gathers 
rotational velocity in its radially outward flow between 
the vanes of the impeller (or pump element) and imposes 
a corresponding load on the drivi motor. Similarly, it 
loses velocity in its radially inward flow between the vanes 
of the runner (or turbine element) and thus gives up kinetic 
energy which drives the output shaft. The fiuid friction 
loss resulting from the vortex or circulatory flow is small, 
because the body of liquid rotates with the coupling as a 
whole and the relative velocity between the circulatory 
liquid and the curved passages of the working circuit is 
small. 

In Fig. 2 :— 

m;=unit mass of liquid at the outer profile diameter D. 
v, = its velocity about the axis of rotation O O. 
m,=unit mass of liquid at inner profile diameter d. 
v= its velocity about the axis O O. 
ve= circulation velocity about the circular core or 
axis CC. 
n=revolutions per minute about the axis O O. 


During each half-cyele of circulatory flow the mass m, 
is considered to move to a new position m,, and the kinetic 
energy at the respective positions is indicated by the lines 
K E, and K E,. The change in kinetic energy is given by 
3 m (v,2—v,"). 

Hence the power transmitted by a coupling of given 
diameter and speed is proportional to the mass or density 
of the liquid (corrected in practice for the degree of 
CE a en 6. eon at ae co eral eee 

It is also proportional to the number of times this cycle 
is repeated in unit time, i.¢., the power transmitted is pro- 
portional to the circulation velocity v, Se 

The velocity v, is created by the difference in the centri- 
fugal pressure of the column of liquid rotating with the 
impeller extending from d to D, and the counter centrifugal 
pressure of the corresponding column rotating with the 
runner at a speed which is slightly less owing to the slip. 
The circulation velocity v, is affected by the frictional 
resistance encountered in its circulatory flow through the 

of the impeller and runner, but is also affected 
by the temperature, viscosity, and the degree of aeration. 

No attempt is made to present methods of calculation 
of the circulation velocity v,, since it can be shown by 
experiment that the liquid does not, in fact, follow the 
uniform path from m, to m, indicated by the diagram, but 
is subject to tortuous deflections of an unpredictable 
nature, which vary with the load, temperature, and 
viscosity. Hence, in practice a constant K is established 
for each size, speed, and specific load upon the coupling 
to cover the many variables indicated. The equivalent 
velocity v, can be readily deduced from test results, but 
this cannot be relied upon, sinee the values v, and v, are 
themselves indeterminate as a consequence of the tortuous 
path followed by the vortex. 

It may be observed that the difference in centrifugal 
pressure creating the circulatory velocity v, is propor- 
tional to the square of the difference in rotational speed, 
whereas the frictional resistance to the circulatory flow 
also varies as the square of the speed, so that the velocity 
v, should be directly proportional to the difference in 
speed of the driving and driven elements, or the slip of the 
coupling expressed as a percentage of the speed of the 
input shaft. This is true to some degree in practice, but 
the straight-line relationship only holds good for small 
differences. 

Hence it follows that the power transmitted by a 


(between limits) to the percentage slip 

Having thus dealt with the factors m and v, it remains 
to consider the velocities v, and v,, which are determined 
by the diameter D and rotational speed n, i.e., to consider 
the influence of the dimensions and speed of the coupling 
respectively upon its power-transmitting capacity. Dia- 
meter has, of course, the greatest influence, since it deter- 
mines the volume or mass of the liquid, as well as its 
changes in velocity. § affects only the changes in 
velocity, but is, nevertheless, of great importance. 
Assuming the diameter of the coupling to be fixed and 
that it is working at a constant percentage value of slip, 
the velocities v, and v, are proportional to the rotational 
speed n. Therefore, the kinetic energy given up by unit 
mass of liquid in moving from m, to m, will vary as n*. 
Since the percentage slip is assumed to be constant, the 
number of cycles of circulatory movement in unit time will 


be proportional to n. 
Hence the rate of doing work or power transmitted is 
proportional to n*xn=n*® . . evar) 


The force required to accelerate the mass m from 
velocity v, to v, is proportional to the acceleration, and 
thus varies directly with the speed n. In addition, how- 
ever, the number of cycles of circulatory movement in 
unit time (for the assumed constant percentage of slip) is 
proportional to n. 

Hence the force driving the runner and reacting on the 
impeller, or, in other words, the torque transmitted, is 
proportional tomxn=n* . . . . . . . + + (5) 
Coming now to the influence of diameter, and assuming 
the speed of revolution and the percentage slip to be con- 
stant, it follows that the velocities v, and v, are proportional 
to D. Hence the kinetic energy given up by unit mass in 
moving from m, to m, will. be proportional to D*. In 
addition, the mass of the liquid varies with the volume of 
the working circuit, which is proportional to D°. 

Thus the horse-power transmitted for a given rotational 
epee and percentage of slip is proportional to D*? x D® 
UM in issanarce ast. +e or Baerinh wot eaweak see) 
Heavy Liquids.—Since the power transmitted is pro- 


coupling of given diameter and speed is proportional | ,,, 
. (3) 


has been expended in the search for a specially heavy non- 
corrosive liquid having some lubricating properties and 
the other qualities required for use in a fluid coupling, such 
as low viscosity, low freezing point, high boiling point, 
freedom from chemical breakdown when subjected to the 
combined effects of time, temperature, and turbulence, and 
availability at a price of a few pence per pound. 

Mercury has frequently been proposed because it is 
about fifteen times as heavy as oil, but apart from the 
undesirable effects of mercury upon non-ferrous materials 
in the coupling, the case for its use is poor in the light of the 
following comparison :—~ 


Oil. Mercury. 
Diameter of coupling .. 100 58-2 
Volume of working liquid 100 19-8 
Weight §o Bis cer 858 Gi io. oe 297 
Cost, oil at 4d. per Ib., mercury at 
Be, ORs pat IDs 0.6.5. s4as cei 2) Pee MOO: 4+) BBB 


Factors Covering Fluidity, Size, Speed, and Construction. 
—A factor requires to be determined experimentally to 
cover power-transmitting capacity of different liquids for 
@ given value of slip, taking into account viscosity, eddies, 
and the frictional resistance of the vanes and curved walls 
of the working cireuit. In determining this factor the 
construction comes into aceount, ¢.g., whether sand 
castings, die castings, or fabricated steel are employed. 
The uniformity of torque has some influence, but this can 
be disregarded unless the fluctuations of the drive are of 
an extreme character. 

Another factor to be established is that relating to size, 
since in small couplings the skin friction, roughness, and 
thickness of vanes exercise a much greater influence than 
in large couplings of similar proportions. 

A further factor to be determined for each size and con- 
struction relates to the speed of rotation, since it is found 
that the relation between the specific load and slip of 
couplings running at 500-1000 r.p.m. does not hold good 
for couplings of similar size running at much higher speeds. 

Slip Denotes Loss of Revolutions._—As already noted, the 
horse-power transmitted by a full coupling of given size 
and speed is proportional (within limits) to the percentage 
slip. In other words, the torque transmitted (for a con- 
stant speed of rotation) increases with the slip, reaching a 
maximum value when the driven shaft stalls, 7.e., when the 
slip is 100 per cent. The term “slip” is misleading to 
many engineers, since for a given degree of filling it only 
refers to loss of revolutions (as in the case of alternating- 
current electric motors), but not to loss of torque—in fact. 
the reverse. 

This confusion results no doubt, from the significance, 
of slip in a friction clutch, where the transmitting capacity 
falls off as the slip increases, so that slip is then synonym- 
ous with loss of both speed and torque. Nevertheless, 
since the term “slip’’ has become everyday practice im 
connection with fluid transmissions, it is used by the author 
for lack of a better expression. 

Surprise and incredulity are still so frequently expressed 
regarding the small percentage of slip which is attainable 
with hydraulic couplings in everyday practice that it is 
opportune to say that there is not the slightest difficulty 
in designing a coupling to transmit any desired horse- 
power with a slip of 1 or 2 per cent. or even less. Generally 
speaking, it is not economical to design for less than 1} per 
cent. slip, while in many cases 3 to 4 per cent. slip is 
justifiable. The choice depends, of course, on the first 
cost, load factor, and running cost. 

A visual demonstration with a stroboscope is an 
impressive method of determining slip. It is, for example, 
particularly striking to view a coupling of 48in. overall 
diameter transmitting 1000 h.p. at 1000 r.p.m., and to 
count the slip revolutions, which amount to only twenty 
in each minute. The standard practice for slip measure- 
ment at Isleworth is to connect two of the elements of a 
differential gear to the input and output shafts respec- 
tively and to count the revolutions of the slowly rotating 
third element which, of course, revolves at half the actual 
difference in speed. This figure must, therefore, be doubled 
and divided by. the speed of the input shaft in order to 
determine the percentage slip. 

The remainder of the paper is mainly devoted to 
industrial applications of the Vulecan-Sinclair hydraulic 
coupling. The three main types and their applications 


(1) The Scoop Tube Type (with variable filling) for, 
use mostly with constant-speed motors. The variation 
of the liquid content gives a wide range of slip control 
and the coupling is principally applied to stationary land 
plant, #.e., for driving variable-speed centrifugal pumps, 
fans, turbo-compressors, conveyors, fly-wheel sets, 
ealenders, pulverisers, &c. 

(2) The Traction Type (with constant filling), whose 
inherent slip-speed characteristic is used with variable- 
speed engines or motors to the greatest advantage. 
Examples are the “ Fluid Fly-wheel ” and “ Fluidrive ~ 
coupling for automobiles. 

(3) The Ring Valve Traction Type (constant filling 
with internal slip control). This class is used both for 
constant-speed and variable-speed prime movers. 
Although the filling is constant the power transmission 
is regulated, within limits, by an internal valve which 
directly controls the vortex ring of liquid. 


The traction and the ring valve traction couplings are 
largely used for internal combustion locomotives and rail- 
cars, cranes, excavators, winches, and the like. They are 
also used for electric motor-driven machines, such as 
centrifugal separators having high inertia. 

(1) Scoop Tube Couplings.—The seoop tube coupling is 
of the variable filling type developed particularly for use 
with constant-speed alternating-current motors, and its 
range of application can most conveniently, be divided 
into two broad groups : (1) fan and pump drives, in which 
the power varies substantially as the cube of the speed ; 
that is to say, the load on the coupling decreases very 
rapidly as the speed is reduced, by reducing the liquid 
content; and (2) constant-torque drives, in which the 
power decreases roughly in proportion to the speed, as the 
slip is increased by emptying the working circuit. 

The characteristic feature of the scoop tube coupling is 
that the effective oil quantity can be adjusted by infinitely 
variable degrees over the whole range from empty to full. 
This coupling was evolved directly from the marine 
type of Vulcan coupling and the main idea in utilismg a 
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auitable for mounting directly on any motor shaft. The 
energy of movement of the oil in the coupling is employed 
to maintain an external circulation for control purposes, 
thus avoiding a continuously ing pump with the 
inconvenience of arranging the mechanical drive from the 
primary shaft. 

Another point achieved by the scoop tube construction 
is that the whole of the external surface of the coupling 
rotates in contact with the air, instead of having to be 
enclosed in a stationary casing, as in the case of a Vulcan 
couphing with emptying holes round the periphery. Hence 
the conditions are very favourable for natural. cooling, 
and in fact the rate of heat dissipation is about twenty 
times as high as from a stationary surface of equivalent 
size and temperature. 

Fig. 3 illustrates one of the earlier designs of seoop tube 
coupling, from which it will be seen that the form of the 
hydraulic working circuit is much the same as in the marine 
type Vulcan coupling. It is made up of the impeller 1 on 
the driving shaft, and the runner 2 on the driven shaft ; 
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Fic. 3—KEarly Design of Scoop-Tube Type of Hydraulic 
Variable Speed Coupling. 


the cover or “ inner casing’ 3 is bolted to, and rotates 
with, the impeller, and encloses the back. of the runner. 
The characteristic feature of this coupling is that the 
stationary “scoop tube” 4 is situated in a chamber 
formed by the addition of a second cover 5 called the 
“ outer easing,” which also rotates with the impeller. 
Three adjustable nozzles 6 permit oil to flow centrifugally 
from the working circuit into the scoop tube chamber, 
where it forms an annular ring at the periphery and is 
picked up by the stationary scoop tube on much the same 
principle as the water is picked up by the scoop beneath 
the tender of @ steam locomotive. The oil discharged by 
the scoop tube through branch 7 circulates through an 
external control circuit, returning into the working cireuit 
of the coupling thrcugh branch 8 and ports in the stationary 
scoop tube housing 9. 

A feature of the scoop tube coupling is the use of large 
clearances between the rotating and the stationary parts 
and around the oil thrower rings, so as to allow for sub- 
stantial errors in alignment. This is specially important 
where the coupling is mounted on structural steel work of 
uncertain rigidity, which may be subject to vibration from 
other sources, as in boiler house constructions. 

Gravity Tank.—With the marine type of Vulcan coupling 
the oil supply is derived from a gravity tank at a con- 
venient elevation, and for the first scoop. tube couplings 
put into service a gravity tank was similarly utilised, one 
reason being to permit entrained air to separate from the 
oil in the tank. Since the oil-retaining glands of the scoop 
tube couplings are of the labyrinth type, depending solely 
upon centrifugal action for the retention of oil, it was neces- 
sary to provide a sump tank into which the coupling could 
drain in the event of it being stopped when full. An 
ejector operated by the scoop tube pressure was arranged 
to suck up any oil in the sump tank and return it into the 
scoop tube chamber, this ejector coming into action as 
soon as the motor driving the coupling was run up to 
speed. 

Control.—The original method of control, now obsolete, 
was by means of an adjustable valve in the inlet pipe 
leading from the gravity tank to the coupling this valves 
being placed, if desired, at a convenient remote control 

int. 

In weir control the gravity tank is retained at an 
elevation of 6ft. to 12ft., but in place of an inlet control 
valve a movable weir is arranged in the gravity tank to 
regulate the quantity in the coupling. 

In the present standard type of scoop tube coupling the 
gravity tank, interconnecting piping, and ejector are 
eliminated, the oil being contained in a reservoir which 
supports the scoop tube housing and is situated imme- 
diately beneath the manifold. Instead of an external 
control circuit, the manifold is provided with internal 
ports through which the oil delivered by the scoop tube is 
circulated and returned into the working circuit. The 
speed is adjusted by varying the quantity in the working 
circuit by means of a gear pump mounted on the reservoir, 
this pump being normally stationary. In order to increase 
the speed, the pump is rotated clockwise and draws oil 
through the suction valve in the reservoir, discharging it 
into the manifold, where it joins the stream of oil cireu- 
lated by the scoop tube into the working circuit. Con- 
versely, to reduce the speed, the pump is operated in the 
anti-clockwise direction and withdraws oil from the 


manifold under the pressure created by the scoop tube, | ge 


discharging it through a spring-loaded foot valve into the 
reservoir chamber. 

Thus the transfer of oil from the reservoir to the working 
circuit, and vice versd, is immediate, and is proportional to 
the displacement of the pump. 

(2) Traction Coupling.—This coupling has e@ reservoir 








chamber on the back of the runner or driven part, as shown 
by Fig. 4. The reservoir chamber A is connected with the 
working circuit by a number of tubes B extending into 
the centre of the vortex ring C to it of interchange of 
liquid from the working circuit D to the reservoir, and 
vice versa. - 

The objects of the reservoir chamber may be enumerated 
as follows :—~(1) To remove part of the oil from the working 
circuit under starting conditions, i.e., between 100 and 





























Swain So. 


Tue Enceer 


Fic. 4 —Traction Coupling to Transmit 130h.p. at 2,400 r.p.m. 


50 per cent. slip, so as to reduce the drag torque or creeping 
tendency and to assist the engine in picking up the load 
more readily when the throttle is opened; (2) to return 
the oil into the working circuit automatically when a 
certain speed is reached, so as to reduce the slip to a very 
low value at normal road speeds, (3) to act as an expan- 
sion chamber so that the pressure rise in the coupling is of a 
negligible order, even if it is stalled at high torque, until 
the temperatures are in excess of any met with in ordinary 
usage ; (4) to separate air from the oil so that the working 
circuit is kept centrifugally c with air-free oil whilst 
the air collects near the centre of the reservoir chamber. 

The traction coupling thus permits the use of a rather 
larger diameter of working circuit than is possible with a 
fluid fly-wheel, and since the working circuit is partly 
emptied when starting, the traction coupling then has a 
lower drag torque ; also it has less slip at normal running 
speeds than the ordinary fluid fly-wheel. 

Anti-drag Baffie to Reduce Creep.—The most recent 
improvement in the traction coupling is the introduction 
of the anti-drag baffle, shown in dotted lines at E in Fig. 4. 
This baffle reduces the drag torque or creeping tendency 
when idling in gear, without impairing the slip at ordinary 
running s . A further effect is to cushion the action 
of the coupling if a sudden gear change should be made 
without synchronising the speeds. 

The baffle comprises a circular plate fixed near the inner 
profile diameter of the driving or driven member. At first 
sight it would appear that this would impede the circula- 
tion and increase the slip to a prohibitive amount under all 
running conditions, but in practice this is not so, for the 
reason that at normal speeds the action of centrifugal 
force is to compress the vortex ring radially away from the 
axis of the coupling so that the circulating liquid is clear 
of the baffle. That is to say, the slip is precisely the same 
as if there were no baffle, 

Under starting conditions, however, the centrifugal 
force on the driven member is low, whereas the circulatory 
velocity of the vortex ring is high, and in consequence the 
vortex ring clings to the boundary of the working circuit 
and is broken up by striking the anti-drag baffle, thus 
reducing the drag torque. As soon as a certain is 
reached the rising centrifugal force causes the vortex ring 
to draw away from the baffle, so that the slip falls to the 
normal low value, just as if the baffle were not there. 

In automobile applications the question of overall 
length is of great importance and the space taken up by the 
reservoir may constitute a difficulty. Hence by the use of 
an anti-drag baffle, together with a small reservoir, it is 
possible to obtain the characteristics of a coupling having 
a large reservoir, %.e., the desired high slip at starting and 
a very low service slip, 

Baffle Effect—A second feature of the anti-drag baffle, 
namely, its cushioning effect, is of special importance when 
the fluid coupling is used with an epicyclic or similar gear- 
box wherein almost instant changes of speed can be made, 
Whereas the fluid fly-wheel has wonderful cushioning 
properties at the lower speeds, it follows from the fact that 
the power varies as the cube of the speed that the coupling 
is surprisingly solid at high road speeds, for example, when 
a sudden change of gear is made from, say, second to top 
gear with an epicyclic transmission. The engine 
may be forcibly reduced from, say, 3000 r.p.m. to about 
1350 r.p.m., and a very high circulatory velocity is set up 
momentarily in the fluid coupling. Its torque-transmitting 
eapacity instantly rises to a high value, and this fact can 
impress itself forcibly on the ——— 

Some Problems of the Automobile Application.—The first 
fluid fly-wheel tests in this country were made in 1927 in 
combination with a cone type friction clutch and sliding 
ar-box, on a 6-ton chassis at the works of the Associated 
Equipment Company, Ltd., Walthamstow. The tests 
were encouraging in that they demonstrated the very 
smooth pick-up of the fluid fly-wheel and the possibilities 
of the device for driving in traffic. The average slip as 
shown by careful fuel consumption tests on the road was 
hardly distinguishable from that of a direct-coupled drive. 








The retention of the friction clutch for gear changing pur. 
poses was felt to be most undesirable, and experimenta| 
work was commenced towards its elimination. 

The first step to this end was the ring valve coupling. 
This was arranged with a conventional clutch stop on the 
driven shaft and an ordinary sliding gear-box without a 
friction clutch. The depression of the usual “ clutch ” 
pedal closed the ring valve, and increased the slip to a 
sufficient extent to render gear changing practicable, as 
shown by tests in 1929 extending over several thousand 
miles on a 6-ton chassis. 

(3) Ring Valve Traction Coupling.—From the beginning 
endeavours have been made to eliminate the friction clutch 
in combination with the hydraulic coupling and to perform 
hydraulically the necessary operations for gear changing. 
The development of the traction type coupling has led the 
way to an improved ring valve construction and a simpli 
fied rocking clutch stop which can be used in combination 
with a change-speed gear-box and synchro coupling, thus 
eliminating a friction clutch. The new ring valve traction 
coupling is shown in section by Fig. 5. The ring valve A 
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Fic. S—Ring Valve Traction Coupling with Rocking 
Clutch Stop. 


is directly mounted on a push rod B which slides within 
the driven shaft C and is actuated through a cotter by an 
external ring D pope by the conventional forked lever. 
A push rod gland is not required, since a metal bellows E 
positively seals the oil within the coupling, whilst per- 
mitting the necessary axial movement of the push rod. 

The closing of the ring valve has the effect of reducing 
the drag torque of the stalled coupling to one-sixth of the 
drag of @ normal traction coupling at the same speed. 
Consequently, the clutch stop can be relatively small, and 
it can conveniently be mounted on helical splines so as to 
act in the same way as a rocking brake, i.e., to impart a 
slight backward rotation to relieve the drag torque on the 
engaged gears, when it is desired to shift into neutral after 
the car has been brought to rest in gear with the engine 
idling. Fig. 5 illustrates a rocking clutch stop of this type 
which also serves to retard the rotation of the input shaft 
to the gear-box when changing to a higher gear. 

The design has the advantage over the early ring valve 
couplings that the ring valve is carried by the driven 
member, and is therefore isolated from the torque fluctua- 
tions and torsional vibrations of the engine. Furthermore, 
the actuation of the ring valve is direct, eliminating the 
pivoted radial levers previously employed. 

A further point is that the ring valve is so arranged 
within the reservoir chamber that the closing of the valve 
has the double effect of cutting off the circulation and of 
causing liquid to be transferred through the large annular 
clearance into the reservoir chamber, thus partially 
emptying the working circuit and rendering the action of 
the ring valve more effective. When the ring valve is out 
of action the coupling retains the valuable characteristics 
of a traction coupling, i.e., a higher slip when starting and 
less slip when running at normal speeds, together with the 
separation of air from the oil in the working circuit and 
provision for expansion of the oil when hot. 








British MercepEs-Brenz, Ltp.—-An interesting event took 
place on Tuesday bering: April 30th, when the new Park-lane 
show-rooms of British Mercédés-Benz, Ltd., were officially 
opened in Brook House. A wide range of models is on view, 
among which is the chassis of the new 5-litre model, with 
independently sprung wheels front and rear, and an eight- 
cylinder, 37 h.p. pr sagt 08 engine, with overtop gear-box, 
air cleaner, and other technical refinements. An historical 
exhibit is the 1} h.p., 700 r.p,m. engine, one of the first motor 
car engines ever built, which was fitted into a racing car in 1889 
and won the Paris—Rouen race in 1894. The speed of 20 kiloms. 
per hour of this first race is in striking contrast to that of the 
recent “Grand Prix de Monte Carlo,” which was won by 4 
modern Mercédés-Benz car at a speed of 350 kiloms. per hour. 
After the opening a luncheon took place at the Dorchester 
Hotel, where the guests were received by Mr. Jacob Werlin, a 


| director of the Daimler-Benz A.G, In his speech Mr. Werlin 


said that the Daimler-Benz Company was the oldest motor car 
manufacturing company in the world. To-day it operated 
five factories and had more than 23,000 employees. It had 
been represented in London for well over a quarter of a century, 
and it was fitting that alongside the oil engine driven com- 
mercial vehicles there should be a representative selection of 
cars embodying what wag recognised as the best scientific 
automobile design. 
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Rail and Road. 





A NEw reinforced concrete bridge with a suspended 
deck has been built over the river Seine at La Roche- 
Guyon. The total length of the bridge is 662ft. and the 
span of the supporting arch is 528ft. 


WE are informed that Captain Austin Hudson, Parlia- 
mentary Seere to the Ministry of Transport, has 
appointed Mr. A. C. Crossley as his Pacliuasatery Private 
secretary, and Mr. A. M. Rake to be his Private Secretary. 
Vir. P. Faulkner has been appointed Private to 
the Permanent Secretary to the Ministry of Transport, in 
succession to Mr. 8. 8. Wilson routed! 


Tur Sheppey Light Railway of the Southern, like the 
Totton, Hythe and Fawley—see herein on March 29th 
last—being a light railway, need not necessarily have 
gates at the public road level crossings. Thus there are 
no gates at the crossing of Station-road, Minster, and on 
Friday, April 26th, a train struck a motor car at that 
crossing, causing the death of a passenger in the road 
vehicle, 

DurincG the Easter holiday period mechanical assistance 
was given to 5799 members of the Automobile Association. 
By classifying this figure under different headings an 
interesting insight into the most common “‘ weaknesses ”” 
of motor vehicles is obtained. Ignition failure heads 
the list with 1350 cases; carburation accounted for 1156 
enforced halts, tire trouble 1150, electrical defects 521, 
while back axle and transmission and cluteh trouble 
caused 237 and 193 breakdowns respectively. 


Tae London, Tilbury and Southend Railway was a line 
which, under powers given in 1852, was constructed by 
the then Eastern Counties Railway—afterwards the Great 
Eastern—and the London and Blackwall Companies, to 
make a railway from Forest Gate Junction, on the main 
line east of Stratford, to Tilbury. In 1862 an independent 
company was formed to take over the line and given 
runaing powers into Fenchureh-street Station. In 1882 
authority was given to construct a line from Barking to 
Pitsea, and it was fifty years on May Ist since that exten- 
sion was opened as far as Upminster, and in 1888 it was 
brought into use throughout. 


A CORRESPONDENT writing 
inclusion of schemes for the 
in any programme of national t to be under- 
taken by the Government, ag they “‘ have. been allowed, 
with few exceptions, to become derelict.” This proposal 
received support, in a subsequent letter from the Chai 
of the Executive Committee of the Canal Association, but 
that gentleman did not approve of what had been said as 
to the derelict condition F aed waterways, ‘as many 
hundreds of miles of canals and canalised rivers are 
maintained in an excellent state of up-to-date efficiency, 
and bear a large and constantly increasing volume of 
traffic.” 


It was sixty years ago on May Ist since what were 
known as newspaper trains were brought into use. As a 
result of an agitation by the proprietors of The Times, 
the London and North-Western, the Midland, also the 
Great Northern and Manchester, Sheffield and Lincoln- 
shire jointly, each provided a train. Actually, they 
were ordinary trains, but carried special news- 
paper vans in which papers were sorted and put into 
parcels en route. Hach train left London at 5.15 a.m.; 
the L. and N.W’ and Midland were due in Manchester 
at 10 a.th., and’ that from "s Cross at 10.15. The 
Midland covered the 127 miles from St. Pancras to Derby 
in the then record time of 2h. 52 min. 


In a supplement to the, Financial News Sir Herbert 
Walker has given some interésting figures as to the results 
of the electrification of the various sections of the Southern 
Railway. In 1934 the mileage run by electrically operated 
trains was 26,000,000, which was in substitution of steam- 
train services of 10,000,000 train-miles. The cost of elec- 
trifying the 360-odd route miles had been £12,000,000, 
but the passenger receipts from the electric trains gave 
an increase of £1,850,000 over the last year of steam opera- 
tion, with an inerease of only £164,000 in the working 
costs. The number of, ngers carried in the electric 
trains in 1934 wag,242,000,000, an increase of 11,000,000 
over the previous . On the Brighton section alone, 
the 1,900,000 of 1982—the last pre-electric year—rose to 
2,500,000 in 1933, and to more than 2,600,000 in 1934. 


Paracon Station, Hull, L.N.E.R., is to be resignalled. 
[t was the second station in this country to be controlled 
by power signalling. The first was, in 1903, the Bolton 
Station of the Laneashire and Yorkshire and Hull was 
done in 1904. The work at the latter place was to provide 
two signal-boxes, with the electro-pneumatic operation 
of the points and One box, Paragon Station 
box, fixed at the end of Nos. 1 and 2 platforms, has 143 
levers, and Park-street box, 714ft. west of the Station 
— 7 or. Fea amtha are = to be removed 
and replaced by a si adjoining the present Station 
box. The points jae will be electricall; operated 
by @ route-lever panel locking frame, similar to that at 
Thirsk, opened eighteen months ago. All the running 
lines from the terminus to and ing the area con- 
trolled from West Parade signal-box, 727 yards west of 
the Station box, are to ba track circuited, 


RELIcs, pote rs onpey rer of the earliest days of 
British railways have been brought to light during the 
reconstructions of ‘ Burleigh Bridge (Derteehire) on the 
L.M.S. main line from London and Derby to Manchester, 
They consist of a number of stone blocks, each about 
2ft. 3in. square, with a thickness of 12in., which have been 
identified as aid of the original permanent way laid down 
in 1838-40 of the old North Midland Railway. The latter 
system used these stone blocks instead of wooden sleepers 
for supporting the chairs and rails, particularly in cuttings, 
and this type of “sleeper” was fairly common on early 
British railways. The stone “ sleepers ” found near Derby 
have been identified by the marks still visible of the cast 
iron chairs Which had been bolted to them. Since their 
displacement by timber sleepers they had been used to 
form part of the abutments of the bridge carrying the 
L.M.S. main line over the river Derwent, which is now being 


to. The Times urged the 
of inland waterways 


Miscellanea. 





PLAns have been submitted to the Ministry of Transport 
by the Leeds Corporation Town Planning and Improve- 
ments Committee, of a £500,000 scheme for constructing 
new roads and bridges. 

Waar is said to be the largest private motor car in 
the world has been supplied to his Majesty the King by 
Daimler Company, Ltd., for use on state occasions. I 
has a wheel base of 13ft. lin. and a track of 5ft. 4in. 


Tae Director of the Benjamin Franklin Memorial 
and the Franklin Institute, Philadelphia, has announced 
that the Franklin Medal is to be awarded to Dr. Einstein 
and Sir Ambrose Fleming for their work in the respective 
fields of relativity and wireless research. 


H.M. Tue Kuve has conferred his peseane 
fifty-fourth annual meeting and conference of Society 
of Chemical Industry, which takes place in on 
July Ist to 6th. Among the subjects to be discussed at 
the Glasgow meeting are the transport of food by road, 
rail and sea, problems of water supply, and chemical 
engineering in the Navy. 

WE regret to learn that Mr, H. B. Jackson, A.M.I.E.E., 
chief assistant Engineer of the. Warrington Corporation 
Electricity Department for twenty-seven years, 
died at the age of fifty-four. After his apprenticeship 
in the Staffordshire district, Mr. Jackson was with the 
Potteries Electric Traction Company until 1902, when he 
obtained a position with the Trafford Park Power Com- 
pany, and in 1906 he joined the staff at Warrington. 


Tue Palace of Science at the Brussels International 
Exhibition covers an area of acres, having $1,000 
square feet of exhibition space, Wireless and cinemato- 
graph theatres, lecture halls, and a broadcasting studio 
are included, and a planetarium is to be constructed as 
@ permanent acquisition to the of Brussels. 
deducting a percentage due to the 
of the proceeds from the Palace of Science will be devoted 
to @ fund for the construction of the Albertine library, 
which is being formed to assist scientific research. 


Tx production of selenium in Canada in 1933 totalled 
48,221 lb., valued at 70,346 dollars, the output ony 
obtained as a by-product im the electrolytic refining o 
copper in Quebec and Ontario. Canada is now in a position 
to produce selenium in considerable quantities, the 
market is restricted at present to the glass and pottery 
industries, to its use in the photo-electric cell, and to 
selenium cells in television. kt is also used in stainless 
steel for developing improved cutting qualities, whilst 
it is believed that a potential market exists in certain 
rubber-compounding industries, 


EXPERIMENTS have been carried out in to 
ascertain the relative merits of ball and plain bearings 
in belt conveyors. For the experiment two similar belt 
rollers were fitted with ball and plain i 
tively, and measurements made of their power consumption 
under different loads and with different belt speeds. It 
was found that a plain bearing with,a box of moulded 
material when properly lubricated requires no more 
power than a ball bearing, still in quite good condition, 
removed from an underground conveyor. Under the 
most unfavourable conditions, i.e., when the plain bearing 
is not lubricated at all, its power consumption was 46 per 
cent. higher than with the ball bearing. 


Tue first train load of oil made by low-temperature 
earbonisation from British coal went to the new plant of 
Imperial Chemical Industries, Ltd., at Billingham, from 
the Barugh (Yorks.) works of Low Temperature Carboni- 
sation, Ltd., on April 26th. The train, which was drawn 
by two locomotives, consisted of thirty-four tanks of 3000 
gallons each, and weighed nearly 1000 tons gross. A 
second train is to follow this week. On arrival at Billing- 
ham, the oil, which is made from coal by the Coalite process, 
is submitted to hydrogenation and converted into 
about 100,000 gallons of petrol. This is the first time that 
a bulk consignment of oil obtained by low-temperature 
carbonisation has been treated by a hydrogenation plant 
in this country. Tests carried out by Imperial Chemical 
Industries, Ltd., and H.M. Fuel Research Board, show 
that. this oil is particularly suitable for conversion into 
petrol by hydrogenation. 

AN extract in the Iron and Coal Trades Review announces 
the discovery of a new chemical process for reducing 
copper to a non-crystalline form suitable for use in a 
liquid vehicle and giving in effect the equivalent of 
liquid eo; . by Mr. H. M. Rice, metallurgist of the 
Nichols Copper Company, Chicago. By the new process, 
the metal, 98-3 per cent. pure, can now be applied in this 
liquid manner to form a virtual sheath or armour of 
copper upon almost any surface. The new product 
is not to be confused with common oxides or bronze 


powders. By virtue of the shapeless form of the tiny 
Ps sad icles, which are so small they penetrate a 

sereen, no minute gaps are left in the coating 
after application by spraying, dipping or by a brush, 
Laboratory and field tests are as indicating 
that the product should have a l life of four to ten 


years possibly longer. It is said also to be highly 
resistant to acid and other corrosion. 


A note in the Electrical Review describes what, is 
said to be the first frequency: to o in an 
atmosphere of hydrogen. It hag been completed by the 
American General Electric and is to be installed 
at the, Freemansburg sub-station of the Pennsylvania 
Power and Light Corporation to convert 60-cycle, three- 
regener to 25 cycles. The motor is a 24-pole, 12,000-V, 

r.p.m. machine rated at 23,600 kVA (0-9 power 
factor). The generator has ten poles and at 6900 V 
(0-9 power factor) will deliver. 22,222 kVA. The use 
of hydrogen is an outgrowth of the development of 
hydrogen-cooled synchronous condensers. It permits 
& saving in size for the same power rating, the windage 
loss is about 10 per cent. of that with air, and the tendency 
for the formation of corona is eliminated. Hydrogen 
pressures of from 0-5]b. to 1 lb. per square inch are 
maintained within the casing by an automatic pressure 
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Air and Water. 





Tue French 23,770-ton liner “‘ France,” which has been 
on the Atlantic service since 1912, is to be broken up. 


Tae Dutch Minister of Public Works has given his 
approval to a new bi-weekly air service to be operated by 
the K.L.M. between Amsterdam and Batavia. 

Spanish Government is purchasing a twin-engined 
” monoplane for special survey work over 
mountainous country where there are no landing grounds. 


Tue Soviet semi-rigid airship “‘ V-6,” which has a capa- 
city of 18,500 cubic metres, recently made a flight lasting 
over thirty hours, during which a speed of 75 m.p.h. was 
reached, 

Tue Cunard White Star motor liner “ Britannic’ has 
begun a fortnightly service from London to New York 
and back, callmg at Havre, Southampton, and Queens- 
town. On the return journeys from New York passengers 
will be brought to Tilbury. 

Tue tanker “ Moira,”’ recently launched on the Tyne 
is the largest all-welded ocean-going vessel yet con- 
structed in this country. She is 245ft. long, 42ft. 2in. 
broad, 18ft. deep, having a deadweight carrying capacity 
of 2240 tons, and a speed of 10 knots. 

THE summer air services on the Soviet air lines begin 
on May 5th. A non-stop service between Moscow and 
Sverdlovsk, a passenger line from Moscow to Kharkov, 
and a mail service between Moscow and Leningrad will 
be opened or med. A direct service will also be 
operated between Moscow and Tashkent. It is expected 
that 100,000 passengers will be carried this year, as 
against 70,000 in 1934. 

Tue “Pan America” Airways new passenger aero- 

** Oriental Clipper,” has successfully completed the 

stage of the new trans-Pacific air route from California 

@ distance of 2100 miles, in 17 h. 45 min. 

This was a test flight to study air conditions, and, in addi- 

tion to her crew of six, the machine carried air mail weigh- 

ing 10,000 lb. Capable of carrying twenty passengers, 
the aeroplane has a cruising range of 3000 miles. 

THe insurances of the new French liner ‘‘ Normandie ” 
have been completed, the insured value being 125 million 
francs—the maximum amount for which cover could be 
found. It is understood that the French Government 
is to run that jon of the risk which is not covered 
by insurance, it would seem that the vessel is to be 
uninsured for 625 million francs, as her cost is said to have 
been in the neighbourhood of 750 million francs. Thus 
one of the bi and most luxurious liners in the world 
can find cover in the market for only one-sixth of her value. 


By @ new air, service starting on Sunday, Apri! 28th, 
Rome will be reached from London in less than 9 hours 
and Brindisi in-11% hours. These times compare with 
approximately 40 hours to Rome and approximately 
50 hours to Brindisi, if the journey is made by the fastest 
surface transport. This new air service. operated by 
Imperial Airways with four-engined express air liners, is 
scheduled to continue until September 30th. It will fly 
twice weekly in each direction, services leaving London 
for Brindisi on Sundays and Thursdays, and from Brindisi 
for London on Saturdays and Wednesdays. 
AN announcement has been made by the managements 
of the Goole Steam Shipping (L.M.S.), Goole, London and 
North-Eastern Railway Company’s Grimsby Steamship 
Serviees, Grimsby, Hull, and Netherlands Steamship 
Company, Hull, and Wilsons and North-Eastern Railway 
Shi Company, Hull, that in the near future the 
four steamship lines will be operated .as Associated 
Humber Lines, under a single management, with head- 
quarters at Alexandra Chambers, Mytongate, Hull. Until 
further notice there will be no alteration to existing arrange- 
ments at the ports, and sailings will operate as at present. 


Two new types of the Avro 642 aeroplane, having maxi- 
mum speeds of 175 m.p.h. and 190 m.p.h., have recently 
been announced, says Flight. The first, known as the 
“Speed * model, has two Siddeley “* Panther ” engines, 
postr to give 560 h.p. at normal revolutions at an 
altitude of 6000ft., where the machine attains a speed of 175 
m.p.h. The second, “ Express,” model has similar engines 
more heavily supercharged, developing their normal 
power at 12,000ft. At full throttle, and at an altitude of 
18,400ft., this machine is capable of 190 m.p.h. Each 
machine can accommodate twelve passengers, @ crew of 
two, and 400 Ib. of baggage. 
H.M.S. “ Forrester,” the first of two torpedo-boat 
destroyers of the ‘‘ F” class, built and engined by John 
Samuel White and Co., Ltd., of Cowes, under the 1932 
naval mme, has now been handed over to the 
Admiralty. In the course of her official trials the 
* Forester" exceeded her designed speed of 354 knots. 
She has a length of 326ft., a beam of 33ft. 3in., and a 
mean draught of Sft. 6in. on a standard displacement of 
1375 tons. She is propelled by twin-screw sing!e-reduction 
turbines, taking steam from oil-fired water-tube 
ilers. The ‘“‘ Forester” is noteworthy as being the first 
naval vessel to be built at. Cowes in which electrical weld- 
ing has been employed. Her sister ship, H.M.S. “ Fury,” 
which has also been built and engined by the same firm, 
will shortly be delivered. 


THE rdam correspondent of the Financial Times 
writes that the recent large sales of Dutch tramp ships to 
Russia have seriously affected the position of Dutch tramp 
shipping in world trade. So far this year seventeen ships 
have been sold to the Soviet. It is now reported that the 
Royal Netherlands Steamship Company, of Amsterdam, 
has sold to Russia the steamship “ Brielle,” approxi- 
mately 7000 gross registered tons, and the steamship 
** Almelo,” of about the same tonnage. According to 
figures just published, the number of Dutch tramp ships 
fell from 157 on January Ist, 1931, to 105 at present, and 
the tonnage from 526,438 register tons to 384,274 tons, a 
reduction of 33 and 27 per cent. respectively. As the 
share of Dutch tramp ships in total Dutch shipping 
amounts to some 25 per cent., it is obvious that this 
gradual liquidation is a severe blow to the Dutch shipping 
industry. 
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DEATH. 


On April 24th, Davip Baurour, M. Inst. C.E., of David 
Balfour and Sons, Westminster and Newcastle-upon-Tyne, 
aged 69. a 











TWENTY-FIVE YEARS. 


THe ENGINEER as the oldest existing organ of 
the profession and industry of engineering, desires 
on behalf of the members of that profession and 
industry humbly to offer to His Majesty congratula- 
tions on the completion of twenty-five years of a 
reign unparalleled in the long history of the United 
Kingdom. Not only did His Majesty by his own 
efforts, and by the guidance and encouragement 
which he gave his Ministers, and the fortitude with 
which he inspired them, speed the conclusion of the 
Great War ; but there has fallen upon him the even 
greater task of directing by all the means within 
his power the recovery of his Kingdom and Empire 
from the after effects of a struggle which threatened 
the very foundation of world civilisation. 

Once again, under his wise administration, the 
monarchical system of this realm has proved its 
worth. While the constitutions of other nations 
have tottered and fallen, that of the British Empire 
has stood fast. While others are struggling to find 
a new life through revolutions and social disorders, 
the United Kingdom, pursuing its ancient course 
unmoved by the convulsions of its neighbours, is 
winning its way back to prosperity without any 
outward disturbance. At the head of its Constitu- 
tion stands a Throne which, while limited as to its 
powers by Parliament, yet is able to influence and 
guide the destinies of the greatest Empire the world 
hasever seen. That His Majesty has sat upon that 
Throne for five and twenty years, and throughout 
that long period has shown a readiness to conform to 
the changes which are inevitable in an active and 
progressive people, and at the same time has main- 
tained, unshaken by external revolutions, the per- 
manence and dignity of the Kingdom, is to the 
vast majority of his subjects in every quarter of the 
Empire a cause of pride and rejoicing. The sense 
of the stability and solidity of the British Con- 
stitution is beyond all question one of the prin- 

cipal reasons for the recovery that the Empire is 


depression which must be traced to the war and to 
convulsions which have loosened the framework of 
other constitutions. 

Many newspapers are endeavouring to present 
this week adequate reviews of the progress in 
thought, in science, and in the arts which has been 
made by the Kingdom during His Majesty’s reign. 
We make no attempt to undertake that well- 
nigh impossible task. Even in that small section 
of all the activities of the world with which we are 
directly concerned, the advances in the past twenty- 
five years have been so considerable that many 
volumes would be required to present them in their 
full proportions. Whilst, then, we admire and 
respect the courage of all those who have laid their 
hands to that work, we content ourselves with 
recording that there is no branch of engineering 
which has not seen remarkable advances in the 
quarter-century. This country.by its appli- 
cation to science and to the development of inven- 
tions, which is often more real than apparent, has 
fitted itself to fulfil the destiny marked out for it 
by generations of world-famous engineers once the 
adverse activities which are prevalent in world 
politics cease, industry is released from 
embarrassing restrictions, and the happy age of 
international trading is restored. 


Return of the Battleship. 


THE last two years have witnessed an almost 
universal revival of faith in the battleship as the 
principal instrument of sea power. In this country, 
it is true, that faith had never seriously waned, for 
to every serious student of the naval operations in 
1914-18 the dominating influence of the heavy 
ship was quite clear. American and Japanese 
opinion remained equally orthodox. So far, then, 
as the three leading naval Powers were concerned, 
the suspension of battleship construction since 
1922 has been due entirely to political and economic 
considerations. Elsewhere, however, the type was 
roundly condemned as an anachronism. French 
post-war naval policy was, until recently, framed 
on the principles of the jeune école established fifty 
years ago by Admiral Aube and later carried to 
extreme lengths by Monsieur Camille Pelletan. 
According to this school of thought, victory at 
sea could be achieved more quickly, cheaply, and 
decisively by the guerilla tactics of light craft than 
by the ponderous blows of the heavy ship. That 
a civilian without practical experience of the sea 
should cherish such theories is understandable, 
but that a sailor like Admiral Aube could bring 
himself to believe in the invincibility of tiny torpedo 
craft, with few pretentions to seaworthiness, and 
armed with the primitive torpedoes of those days, 
is indeed surprising. Yet he had many sup- 
porters in his own profession, and the influence of 
his school was sufficient to mould French naval 
policy for a generation. The battleship, it is true, 
was never formally renounced, but it was alto- 
gether subordinated to cruisers, openly designed 
as commerce raiders, and torpedo boats, the latter 
being built by the hundred. The baneful results of 
this policy were revealed in 1914, when France, 
despite the millions she had expended on her fleet, 
found herself with little or nothing to oppose the 
newly built German squadrons of Dreadnought 
battleships and battle-cruisers. 

One might suppose that this bitter lesson would 
have been taken to heart after the war. On the 
contrary, a new Aube arose in the person of Captain 
Castex, who succeeded in inspiring both Navy and 
Government with his own flaming enthusiasm for 
the submarine as the arbiter of naval combat. 
At a conservative estimate, France, since 1918, 
has spent £60,000,000 on the building of sub- 
marines, not to mention the great sums invested 
in big flotilla leaders of phenomenal speed, the 
strategic or tactical value of which remains obscure. 
The Castex doctrine of complete reliance on the 
submarine has been so far diluted that a score of 
fine cruisers have, as it were, been sandwiched into 
the building programmes. On the whole, however, 
history has repeated itself, in that France to-day 
finds herself with an ill-balanced fleet which does 
not give her a degree of security commensurate 
with the financial sacrifice she has made. The first 
shock came a few years ago when Germany pro- 
duced the “‘ pocket battleship.”” While the power 
of this novel ship has probably been exaggerated, it 
has certainly confounded French naval calculations, 
for there is not at the present time a single ship 


‘‘ Deutschland ’’ on equal terms. Her broadside 
of six llin. guns would keep the French lightly 
armoured 8in. gun cruisers at a respectful distance, 
while the French 20-knot battleships could not 
hope to overtake the 26-knot German vessel. 
Bowing, therefore, to the inexorable logic of 
events, France in 1932 laid down the ‘‘ Dunkerque,”’ 

a ship of the battle-cruiser type, displacing 26,500 
tons, with a speed of 29-5 knots, and a main arma- 
ment of eight 13in. guns. A sister ship, the “ Stras- 
bourg,” was begun last year. Once the keel plate 
of the “ Dunkerque ’”’ was laid, the battleship 
holiday proclaimed in 1922 automatically ended. 
The next move lay with Italy, which last year put 
in hand two battleships, ‘ Vittorio Veneto’ and 
‘* Littorio,” of the full standard displacement, 
35,000 tons, sanctioned by existing treaties. In 
the official British Blue-book, ‘‘ Fleets,’ for the 
current year, these ships are credited with ma- 
chinery of 125,000 s.h.p., which should give them a 
speed of not less than 30 knots. No official details 
of armament are to hand, but guns of 15in. calibre 
are understood to be projected. Further evidence 
of Italian interest in the big ship is supplied by the 
complete reconstruction of the “‘ Conte di Cavour ” 
and “ Giulio Cesare.”” These ships, completed in 
1914-15, are of 21,555 tons, and originally were 
armed with thirteen 12in. guns. They had turbines 
of 31,000 s.h.p. for a speed of 22 knots. As recon- 
structed they will mount only ten 12in. guns, the 
amidship triple turret having been suppressed, but 
the speed is to be raised to 26 knots and the armour 
protection improved. Following Italy’s decision 
to lay down two 35,000-ton ships, the French 
Government obtained parliamentary sanction for 
the building of two similar ships, the first of which 
is to be started this year and the second in 1937. 
Concurrently, several of the older French battle- 
ships are to be thoroughly modernised. Mean- 
while, the fact that a fifth German battleship is on 
the stocks has recently leaked out. Whether she 
is a replica of the ‘‘ Deutschland ” “‘ pocket battle- 
ship ”’ class or, as is not improbable, a much larger 
and more heavily armed vessel, remains to be 
seen. It seems to us very unlikely that Germany. 
having claimed and exercised full liberty of 
action in respect of the development of her military 
and air forces, intends to adhere to the restrictions 
imposed on her naval armament. The relevant 
points are, first, that three Powers are collectively 
building ten battleships, and, secondly, that the 
remaining Powers will be free to follow suit when 
the Washington Treaty expires on December 31st, 
1936. That they will take advantage of this free- 
dom is not in doubt. It is a safe assumption that 
British, American, and Japanese constructors are 
already preparing .designs which embody their 
respective views on offensive and defensive power 
and mobility. These future ships are not likely to 
conform to the moderate standard of size, 25,000 
tons, preferred by the British Admiralty ; on the 
contrary, they promise to approach the full limit 
of 35,000 tons fixed by the Washington Treaty, 
that limit having already been adopted by Italy 
and France. It may happen, indeed, that with the 
lapse of the treaty all restrictions on tonnage may 
go by the board, but we hope and believe that the 
good sense of the nations concerned will prevent 
such a regrettable and wholly futile proceeding. 
Whether by formal contract or “gentlemen's 
agreement,”’ it is most desirable to re-establish 
maxima for the various warship categories. 
Turning from the general to the particular, we 
do not take a tragic view of the probability that 
in two years from now British shipyards will be 
hard at work on the construction of battleships. 
To regard this contingency as something almost 
too awful to be mentioned is to allow the mind to 
be swayed by those strange and very un-British 
ideas of nationalism which, ever since the war, 
have been dinned into our ears by a small but 
vociferous clique of self-styled “intellectuals.” 
For ourselves, we see nothing wicked in the vision 
of a British Empire re-arming itself to keep the 
peace. Many of us can recall the days when the 
whole country, irrespective of party, stood united 
in the resolve to keep the British Navy supreme 
as the greatest bulwark of peace. In 1889 the Naval 
Defence Act was passed with hardly a dissentient 
voice. This measure involved the virtual rebuild- 
ing of the Navy, and its cost was for those days 
almost staggering, yet, as the far-seeing statesmen 
of that period may have realised, it was to guarantee 
the peace of Europe for twenty-five years. To-day 
the problem of defence is less simple. To be 
supreme at sea is, for this country, no longer the 
beginning and end of security. The necessity of 
adequate air forces is fully recognised, and measures 
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defence, our present Navy is not of sufficient 
strength to safeguard beyond question the sea- 
borne trade on which our existence depends. We 
are lamentably short of cruisers and destroyers, 
and to postpone a large replenishment programme 
is only to put off the evil day. But, as the White 
Paper was careful to emphasise, “‘ the capital ship 
remains the essential element upon which the whole 
structure of our naval strategy depends.” Service 
opinion as a whole rejects the thesis that aircraft 
spell the doom of the battleship. Both at home 
and abroad the menace of air attack on warships, 
though recognised as serious enough to demand 
special measures in the way of passive and active 
defence, is coming to be viewed in its true perspec- 
tive. That it can and will be brought within 
measurable control, as the submarine has been, is 
the conviction of most naval officers. Speculations 
on the general character of our future battleships 
would be premature, but we suggest as a basic 
principle complete equality with the largest and 
strongest type which may be laid down abroad. 
On this point there should be no compromise. The 
national interest demands that our ships should be 
as heavily armed, as well protected, and as mobile 
as the best foreign examples. To accept any 
inferior standard would be not merely false economy 
but unpardonable folly. 


Grid Trading. 


SPEAKING at the forty-eighth annual general 
meeting of the Metropolitan Electric Supply Com- 
pany, held in London on March 12th, Mr. George 
Balfour, the chairman, said that, although he 
might be old-fashioned, he still believed in the 
commandment “ Thou shalt not steal.” He was 
referring to the prices paid by the Central Elec- 
tricity Board to the owners of selected generating 
stations for current supplied to the Grid, and he 
drew attention to the fact that the possible savings 
indicated in the Supplementary Partieulars— 
issued in connection with the various electricity 
schemes for the several areas into which the 
country has been divided—had induced under- 
takings owning selected stations to anticipate 
material benefits. Although much that has been 
written on this question of inadequate payment for 
exported power has related to the London area, 
it must not be imagined that everyone is happy 
and contented elsewhere. In various parts of the 
country electricity undertakings appear to be 
finding that the 1926 Act is an obstacle rather than 
an asset, and the demand for better treatment is 
steadily growing. Strange as it may appear to 
those who are not in close touch with the electricity 
supply industry, while the operating costs of some 
selected stations have been steadily decreasing, 
their owners have found it necessary to increase 
the price of supplies to their own consumers. In 
the case of the London Power Company, which 
affords supplies to its nine constituent companies, 
the chairman, Sir Francis Fladgate, has explained 
that during the year 1926 the total cost per unit 
to the constituent companies was 0-983d., whilst 
in the year 1933 the figure was 0-5195d. Until the 
latter year there was a definite and progressive 
decline in the cost of production. For the year 1934, 
however, the average charge per unit which the 
Power Company was compelled to make to the 
constituent companies showed an increase of some 
8 per cent. over 1933, notwithstanding that the 
actual cost of production for 1934 was appreciably 
reduced. The main reason for this unsatisfactory 
result is to be found in the fact that the price paid 
by the Central Board was not an economic one, and 
that the whole of the capital charges and the bulk 
ot the fixed costs relative to the Battersea, Dept- 
ford West, and Willesden stations have to be borne 
by the Power Company, notwithstanding that these 
stations have been used, both on and off the peak of 
the company’s load, to export to the Central 
Board approximately 400,000,000 units for the use 
of the Grid. To what extent the London Power 
Company would have been obliged to increase the 
prices for 1934 to its constituent companies owing 
to the construction of the Battersea station is 
somewhat problematical, and is a matter on which 
more than one opinion can be held. While some 
authorities may reap advantage under the 1926 
Act, others which are giving the most important 
assistance to the Board are not, they claim, 
receiving equitable treatment. 

If further proof be needed that the working of 





into what would have been the result if the com- 
pany had not been associated with the Board, and 
had not delivered to or received any supply from 
that authority appears to have led to some rather 
startling conclusions. Briefly, the company would 
have had an additional £32,000 available for 
interest and depreciation, against an expenditure 
of £258,000 on plant which would have been avail- 
able for increased revenue purposes. So far, Mr. 
Balfour explained, the Board had not admitted 
payment for the bare cost of providing its supply. 
He hoped, however, that an equitable solution to 
the situation would be found so that his own 
and other efficient undertakings owning selected 
stations would not suffer a direct loss owing to the 
unremunerative supplies given to the Central 
Board, but would be paid for the cost of providing 
such a supply, with a reasonable provision for the 
use of the capital assets of the undertakings con- 
cerned. No one can blame the Board for doing 
what it is legally entitled to do under the 1926 Act, 
especially as the credit balance for 1934 was only 
£86,101, a balance which might easily be converted 
into a deficit. It is obvious, however, that the 
unsatisfactory conditions under which some owners 
of selected stations are operating cannot con- 
tinue. The fact of the matter is that Section 7 of 
the 1926 Act, which provides for payment either 
in accordance with an “adjusted ” cost of pro- 
duction or the area Grid price, whichever is the 
lower, has broken down. In other words, experience 
has shown that it is not capable of general applica- 
tion. Attempts are therefore being made to settle 
differences of opinion with the aid of Section 13 of 
the 1926 Act, which is a protective provision 
enabling owners of selected stations to claim, and 
in the last resort to prove to the Electricity Com- 
missioners, that they could have produced elec- 
tricity more cheaply on an “independent ”’ basis, 
a problem which is not always as easy as it looks. 
The task of deciding what the operating costs of 
stations would have been under “ independent ” 
operation, i.e., under totally different conditions 
from those that prevail, involves the consideration 
of many uncertain and hypothetical factors, and 
these complexities are not likely to diminish in 
in time to come, Many selected station owners are 
therefore compelled to export units at what must 
be considered to be an uneconomic price. The 
industry has recently been reminded that under- 
takings, including those with selected stations, can 
call upon the Central Board to give supplies to 
them at the Grid tariff, but how many under- 
takers whose stations have been selected, and who 
have done all in their power to help the Board to 
meet the estimates set forth in the Supplementary 
Particulars desire to operate their stations uneco- 
nomically in order to take a Grid supply ? Who- 
ever prepared the estimates in the South-East 
England Supplementary Particulars must have 
been something more than an optimist; it is 
shown, for example, that during the year 1933-34 
the London Power Company might expect a 
saving of £433,012, while for the period 1929-34 
the total saving would be no less than £1,384,694. 
But, of course, the estimates contained in the 
Supplementary Particulars issued with the area 
schemes are not binding, which is a very fortunate 
thing for the Board. In any case, they appear to 
have been prepared without giving full considera- 
tion in every instance to schemes already in being. 
Those who argue that complaints are unjustified, 
because some undertakings are more or less 
satisfied with the existing payment for exported 
power, are employing incorrect assumptions. 
There is a vast difference in electricity supply 
systems. Compare, for example, the London 
Power Company’s system with that of the 
County of London Company, The former, with 
its interconnected stations, has to all intents and 
purposes a “ Grid ”’ of its own. Load can be trans- 
ferred from one station to another, and the inter- 
connecting mains (which existed for the most part 
before the advent of the national scheme) give an 
adequate measure of security against the possi- 
bility of a complete failure and reduce the spare 
plant. The conditions in the case of the County of 
London Company, which owns the large stations 
at Barking, are, of course, altogether different and 
interconnection with stations belonging to other 
undertakings is more desirable. In all prob- 
ability the former company would have been 
better off without the Grid, for in its absence it is 
well within the range of possibility that it would 


Power Company, | 


| have been able to negotiate with certain important 
| authorities and to have supplied them directly at 
a satisfactory price. 

| Failure on the part of the Central Board to 
'make a fair contribution towards the capital 
| charges on existing plant used for Grid purposes 
arises from the fact that it is not liable for these 
| charges unless it can be proved that such plant has 
been specifically installed to meet Grid demands. 
as in the case of the new Fulham station. 
The resources of the selected stations of the 
power companies are being utilised to benefit 
other undertakings with which they have no 
direct connection, which it is admitted may be 
considered to be one of the fundamental princi- 
ples underlying the Act of 1926. But the com- 
plaint is that in many cases the Central Board pays 
nothing, even at peak periods, to the owners of 
such selected stations for the use of the plant, 
which has been provided at the sole expense of the 
undertakers themselves. That the Board recog- 
nises that selected station owners have grounds for 
this complaint is evident from the fact that it is 
endeavouring to find a solution to the problem, 
but whether anything short of new legislation, 
involving drastic amendment of the financial pro- 
visions of the 1926 Act, will prove effective remains 
to be seen. 








Hydraulic Couplings. 


Tue InstTITUTION OF MECHANICAL ENGINEERS. 


THE paper entitled ‘‘ Recent Developments in 
Hydraulic Couplings,” which Mr. Harold Sinclair 
presented on the evening of April 26th before the 
Institution of Mechanical ineers may fairly be 
described as a treatise on hydraulic couplings with 
particular reference to the Vulcan-Sinclair type. It 
will doubtlessly be found of real and great value by 
many interested in the design or application of 
hydraulic couplings, but as a paper for discussion 
before a technical institution the thoroughness with 
which it covered its ground and its great length 
defeated its immediate object. The same feature has 
marked some other papers recently presented before 
the Institution. 

« After Mr. Sinclair had presented his paper, the 
President, Colonel A. E. Davidson, reminded those 
present that in a week’s time—that is, to-night—two 
further papers on hydraulic transmission would be 
before the Institution, namely one dealing with the 
Lysholm-Smith torque conyerter and one with the 
Voith turbo transmission. He asked that those 
taking part in the discussion should confine them- 
selves to hydraulic couplings and not to trench on the 
ground of torque converters which would be covered 
by the succeeding meeting. The President’s request 
was loyally obeyed but its chief virtue seemed to us 
to lie in the emphasis which it placed on the fact 
that it is very desirable to distinguish between 
hydraulic couplings and torque converters. Mr. 
Sinclair expressed the same idea in his paper. The 
plain fact of the matter is that the form of hydraulic 
transmission known as a hydraulic coupling or 
** fluid fly-whee!”’ is a two element transmitter and 
is incapable of torque conversion. The term “‘ torque 
converter”’ is properly applicable to transmitters 
having a stationary reaction member interposed 
between the input and output elements to enable 
the output torque to be varied inversely as the speed. 

Professor Féttinger very fittingly was called upon 
to open the discussion. His remarks were largely of 
a historical nature covering the development, for 
which he has been largely responsible, of hydraulic 
couplings during the past thirty-two years. An 
interesting fact revealed in the course of his remarks 
was that the original hydraulic coupling was evolved 
with the object of competing not with mechanical 
but with electrical systems of power transmission. 
He had now he said managed to reduce the weight of 
hydraulic couplings to one-fifth of that of electrical 
transmissions for the same power. It had been found 
at an early date that the friction of the liquid in the 
passages of a hydraulic coupling when at work was 
abont ten times as great as that of the flow through 
the passages when the coupling was stationary. 
Experiments io his laboratory on the flow of fluid 
through tubes bent in the form of the letter 8 showed 
that the friction when the tube was rotated might be 
not only ten times but a thousand times as great 
as the friction of the fluid through the pipe when not 
rotating. The explanation advanced was that in the 
rotating tube the fluid was in a condition which might 
be described as super-turbulence, Recently he had 
succeeded in finding means of reducing the hydraulic 
losses in a coupling to about one-fifth of their previous 
value. That development, he thought, held much 
promise for the future of hydraulic transmission. 

Professor Lomonossoff discussed the application of 
hydraulic couplings to oil engine locomotives. The 
author, he thought might have included some refer- 
ence to the 600 h.p. Japanese locomotive and the 
1200 h.p. Soviet locomotive which had been fitted 
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with hydraulic transmission systems, Mr, Mayo also 
spoke of the application of hydraulic transmission, to 
locomotives. The discontinuous, non-metallie con- 
nection provided by the fluid fly-wheel offered in his 
view very great possibilities for improvement in rail 
traction. 

Mr. P, H. Ulander was critical of the accuracy of 
the paper at certain points chiefly in connection with 
the application of hydraulic couplings for driving 
induced draught fans. Mr. Leigh expressed interest 
in the application of hydraulic couplings for the pro- 
pulsion of small-fishing vessels and tugs and sought 
enlightenment concerning their efficiency at reduced 
speed and their effect on the manceuvrability of 
such craft, Herr J. N. Kiep, speaking as one who had 
been associated. with the Vulcan coupling since its 
inception, mentioned the difficulty experienced in the 
early days as a result of the competition from Sir 
C. A. Parsons’ mechanical gears. Real development, 
he said, only began when it became necessary to inter- 
pose in a Diesel engine drive something that would 
damp out the torsional vibrations. 

Mr. G. D. Smith described the advantages of 
hydraulic couplings for slip regulation on Ward- 
Leonard winding equipment as compared with the 
usual type of electrical slip regulation. Mr. Horn- 
buckle praised the paper for the manner in which it 
pointed out some of the difficulties which might 
arise in the application of hydraulic couplings. He 
thought one of the most important uses to which 
such couplings could be put was in connection with 
railway traction with the object of increasing the 
range over which the full power of a locomotive could 
be applied. Mr. J. F. Alcock recounted some of his 
experiences with the traction type of coupling as fitted 
in oil-mechanical locomotives built for the L.M.S. 
Railway. Incidentally he remarked that the internal 
surfaces of the coupling members were very rough and 
sandy and asked whether if they were polished any 
benefit would accrue as for example the avoidance of 
overheating. 

Mr. L. H, Pomeroy dealt chiefly with the effect of 
the use of hydraulic couplings on the petrol consump- 
tion of road vehicles. It was he said very difficult 
to obtain exactly comparable figures. He could how- 
ever quote one set of trustworthy data. A motor car 
fitted with a fluid fly-wheel which could be put into 
or taken out of operation as desired was tested for a 
thousand miles on an R.A.C. standard route at an 
average speed of 35:8 m.p.h. With the fluid fly-wheel 
out of action the car gave 18-85 miles to the gallon. 
With the fly-wheel in action it gave 18-31 miles. 

Wing Commander Cave-Brown-Cave suggested 
that historically the paper was deficient in omitting 
reference to Froude’s early work on hydraulic brakes. 
Mr. Stuart Miall urged that some mention should 
have been made of the Haslam and Newton coupling. 
Mr. E. W. Moss supported the plea for an acknow- 
ledgment of Froude’s work. 

Mr. Sinclair replied very briefly to the discussion. 


and the material is adaptable for the cores of alternating 
current apparatus. These desirable properties are obtained 
by the low-silieon content anda combination, of , hot 
rolling, heat treatment, andcold rolling. In the past 
silicon steels could be cold roiled only at slow speeds and 
with frequent intermediate annealing before the final 
thickness was obtained. But under the new process it 
can be rolled at a speed as high as 1200ft. per minute, 
and in considerable widths. But the high etic 
properties are due more largely to the hot rolling and heat 
treatment. 
rolled material the magnetic moment is relatively very 
low before the final annealing. After that anneal, how- 
ever, it has both a high magnetic moment and a very high 
permeability, with a watt loss of 0-35 watts per pound, 
Another interesting development in metals is the demon- 
stration of the great influence of seams, grinding checks, 
and other surface imperfections on the dynamic strength 
of machine parts. A surface scratch or crack that is 
quite invisible will greatly reduce the dynamic strength 
of steel. Although it is generally recognised that tool 
marks should be parallel to the stress, in practice this 
is rarely observed, except in the aeronautic industry. 


important surface defects consists in magnetising the 
steel and dusting it with fine magnetic particles which 
then indicate such cracks or defects. 


Developments in Concrete. 


The use of vibrating apparatus to increase the 
density of conerete was characterised at the annual 
meeting of the American Concrete Institute as the test 
development singe the fry ote hs the law 
cement ratio. Tt was said to a saving of 40 to 70 
per cent. in man , and 5 to 10 per cent. in amount 
of cement; but it adds about 10 cent. to the cost of 
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only 75 to 95 per cent. 


A peculiar characteristic is that in the cold- | 


A new method of detecting such infinitesimal, but | 


| 
| electrical energy by central stations and electric railway 
power stations. The total installed water-wheel capacity 
is more than 16 million h.p., with hydro-electrie generator 
capacity of 114 million kilowatts, of which 10 million is 
in public utility plants, and the remainder in manufac- 
turing plants. Even during the depression years, water- 
wheels of nearly a million h.p. have been installed. The 
| total of water powers not yet developed is estimated at 
| 55 million kilowatts. Nearly twenty new dams for hydro- 
| electric development are now under construction by the 
| Government. Of the total electrical energy generated, 
| about 40 per cent. is by water power and 60 per cent. by 
| fuel, and a great majority of hydro-electric developments 
are supplemented by fuel-power relay systems to ensure 
continual and reliable service. This relay service was 
called into action during the drought period of 1927 to 
1932, when some hydro-electric stations had trouble in 
operating. In case of service failures, the quick-starting 
ability of oil-engined plants is of great advantage. Great 
improvements have been made in the economy and 
efficiency of steam-power plants, and there is still room 
for further economic development. 


American Articulated Locomotives. 


Some new engines for the heavy coal traffic 
of the Pittsburgh and West Virginia Railroad are of 
ial interest in view of the fact that articulated locomo- 
tives are not now extensively used on American railways. 
They are “ Mallet’ engines, of the 2-6-6-4 class, the 
trailing four-wheel bogie being necessary on account of 


the long fire-box and a restricted axle loading. The 
tender is carried on two six-wheeled the rear 
one being driven by a booster engine and having its wheels 


co . The rated tractive Pe is 97,500 Ib. for the 
locomotive, which may be increased to 113,500 Ib. when 
the booster engine is in operation. It is a single expansion 
with four cylinders, 23in. by 32in,, and 12in. piston 
valves operated by Walschaerts valve Its maximum 

t is 16ft. 2in. over the double el, and overall 
width 11ft. 4in, With the articulated arrangement the 





that of high-lime Portland cement 
conerete, though than the low-lime Portland with 
which it is more comparable. Its lower heat | 


generation and more rapid rate of heat loss makes the | 
Portland-pozzuolan cement advantageous for mass con- | 
crete. The best proportion seems to be about 20 per cent. 
of the pozzuolan. 
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Road Construction. 


In the vast programme of public works construc- | 
tion planned by the United States Government in con- 
junction with the several States Governments, road 
building is one of the largest and most widespread items, 
calling for the expenditure of many millions of dollars. 
It includes new main and secondary roads, the improve- 
ment of existing roads to meet present traffic ions, 
the construction of by- around or improved con- 
nections with cities and towns, and the elimination of 
level crossings at railways and intersecting main roads 
of heavy travel. For main highways, concrete is used 
principally, with brick also to some extent, but there is 
diversity in both designs and specifications for concrete 
construction. For secondary roads there is a great variety 
of bituminous compositions, as well as haltic and 
cemented macadam, but water-bound is little 
used, since it does not stand up under the automobile 
and truck traffic to whieh all roads are now subjected 
For the bituminous mixtures, gravel, crushed stone, and 
slag are all used as tes, and extensive research and 
experimentation has. | carried on in order to produce 
paving of low cost and high durability, both for light and 
heavy traffic, Another requirement is that the smooth 
surface must not be , 80 as to cause skidding of 
vehicles. In some mixtures with the local sand 
or clay are devised for + In concrete paving, one 
of the subjects now widely daca is-that of dowels 
or dowel rods across the joints, in order to provide for 
the transfer of the slabs and to secure 
a slab structure of Many joint designs 
are inadequate as to effectiveness of the dowels, do 
not come into action until there is excessive deflection of 
the adjacent slabs, Bars or plates on edge, instead of the 
usual rods, are suggested for effective doweling. The 
kind of filler for expansion joints is another matter of 
controversy. 


New Metal Products. 


In a new grade of steel developed for the manu- 
facture of American electrical equipment, the permeability 
or ease with which it can be magnetised—is very high, 
while its hysteresis loss is very low. Its economic value 
is that motors and transformers can be made smaller, 
with less weight and cost, in addition to which the power 
losses are reduced to a minimum. In this cold-rolled, 
low-silicon, electrical strip steel, the electrical resistivity 
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is high, so that the eddy currents are greatly decreased 





Controlling Rock Dust in Mines. |° 


In view of the increasing hazard of rock dust | 


| on construction, as a cause of silicosis, with its effect upon | 


labour insurance, the methods of control of such dust in | 
underground workings was discussed at a meeting of the 


methods in use have each their advantages and dis- 
advantages. First, is the liberal use of water in wet 
drills, wetting floors, walls and muck piles, and water 
curtains through which the ventilating air is passed. 
Second, is the use of dust control devices on the rock 
drills. Third, is the use of respirators by the workmen. 
Filter masks or respirators have been largely regarded as 
inefficient, partly owing to the same design being assumed 
suitable for dust, mist, and fumes. Present masks are | 
made, tested, and approved for eet © purposes; they | 
are to be worn as a regular part’ of the man’s equipment, | 
and not used simply as emergency devices. A dust control 
device for dtills which hasbeen used in mines and other | 
rock excavation work consists. of.a hood or trap on the | 
drill rod at the top of the-hole, with air hose and a hose 
leading to a dust collectorand my ol In this way the | 
entire product of dust from the amay be trapped and | 
removed, The cause of dust is blasting, and may | 
be comba by the discharge of water and high-pressure 
ing immediate 








air in the ly after the: blast. With | 
water, wet drills and an may be used, and | 
drill holes blown out with water of compressed air. 


On the other hand, extensive use of water may be undesir- , 
able, owing to high humidity, the slippery condition of the 
one the ity of removing excess water. It was 
pointed out that engineering control alone is not sufficient 
pe = Bai the health hazard, but expert medical 
.is necessary. Specialists or experts must be 
engaged, since many doctors in regular practice would not 
recognise silicosis from X-ray photographs of the lungs. 


Hydro-Electric v. Fuel-Power Plants. 


In view of the t of hydro-electric 
generating plants on a vast scale by the United States 
Government, and the very long investment periods 
assumed for the return of the great amount of money 
thus invested, an economic problem has arisen as to 
whether such development is justifiable and whether 
the investment periods are reasonable. A supplementary 
problem is whether hydro-electric development is econo- 
mical when the high efficiency of modern generating 
stations operated by steam or internal combustion engines 
is considered, These problems were discussed recently 
at a meeting of electrical and mechanical engineers. 
The water powers in utility service now generate about 
35 billion kilowatt-hours annually, as compared with 
7 billion in 1912 and 14 billion in 1919. It represents 
some: 40 per cent. of the total annual production of 





engine can negotiate curves of 320f¢, radius. 
Cylinders, four 23in. by 32in 
Driving wheels .. .. bit. Zin. 
Leading bogie wheels ond 
Trailing bogie wheels . . 3ft. Gin. 
Wheel base: Driving 32ft, 7in. 
| ae 55ft, 8in. 
Engine and tender 98ft. Gin. 
Weight : On drivers .. - 198 tons 
po ing bogie = tons 
trailing bogie tons 
Of engi : eee 262 tons 
Of tender “3 188 tons 
Boiler, Belpaire type : Diameter Tit, 10in 
Pressure 225 tb. 
Fire-box : Length 12ft. 
Wien sos. ke Sit. Gin. 
Height from grate .. 6ft. to Sit 
Combustion chamber, length 6ft. 
Tubes, 241, PES 23it. * 
Superheater tubes, 66 . diameter 
ROGIER 6 i ese. ces as. Oe ee Oe. 
Heating surface: Fire-box and combus- 
tion chamber .. 450 sq. it. 
Arch tubes .. 49 sq. ft. 
Boiler tubes 5414 sq. it. 
Total 5913 sq. ft. 
Superheating surface.. .. .. 1873 sq. ft. 
Tender wheels : Leading bogie <ojneby eee 
Rear bogie (with engine) 3ft. 
Water in tank ig, #2 sk ee eee 
Coal capacity 20 tons 
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The Twenty-four-Foot Wind Tunnel 
at Farnborough. 
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(Continued from page 382, April 12th.) 


THE Marin AERODYNAMIC BALANCE. 


HE main aerodynamic balance is that portion 
of the tunnel equipment on which are received 
and by which are measured the horizontal and 
vertical forces acting on a full-size machine or com- 
ponent when exposed to the air current. Smaller 
and quite separate balances are provided for use 
during tests on models. In the case of a full-size 
machine the test may be carried out with the engine 





Fic. 17—-MAIN BALANCE 


running and with the airscrew developing thrust or 
pull. Hence the vertical forces applied to the main 
balance consist of the algebraic sum of the weight 
of a complete machine and the lift developed by the 
impingement of the air current on the wings and other 
parts, while the horizontal forces may consist of the 
drag or resistance of the complete machine together 
with the thrust of the airscrew. During experiments 
it isnecessary to determine the vertical and horizontal 
forces at the same time—that is to say it is impossible 
to suppress the horizontal forces while the vertical 
forces are being read or vice versa. 

Since the maximum velocity of the air current 
which can be established across the working space 
of the tunnel is about 115 miles an hour the wind 
speed will, in general, be less than the designed 
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FIG. 18—DIAGRAM OF BALANCE 


ground level flying speed of the machine under test. 
Hence the vertical lift developed will be less than the 
weight of the machine and as a consequence the 
resultant vertical force, W—L, applied to the weigh- 
ing platform of the balance will be a downward 
force. It is possible that in testing certain light-weight 
components the lift might exceed the weight with 
the consequence that the resultant vertical force 
applied to the platform would be an upward force. 
This condition could be reversed by suitably weighting 
the component. The balance is therefore designed 
and constructed to measure only downward vertical 
forces, the specified range extending from zero to 
8000 lb. 


out its airscrew—see Fig. 
the air drag or resistance of the wings, body and sup- 
porting structure. The force in this case will be one 
acting from right to left. If a machine is tested with 
its airscrew running the thrust or pull of the airscrew 
will be a force acting from left to right and may 
diminish, neutralise or over-ride the air drag. Hence 
the horizontal resultant, D—P, applied to the plat- 
form may be in either direction. Provision is made 
for measuring this force over a range from 4000 Tb. 








AND OBSERVERS’ CABIN 


in one direction, through zero, to 4000 lb. in the other 
direction. 

The construction of the main balance was entrusted 
to Sir Howard Grubb, Parsons and Co. of Newcastle- 
on-Tyne. Its general outline was required to be in 
accordance with a design and model prepared at 
the R.A.E. but for its details and for the fulfilment 


17—consist simply of 


An elaboration of this method of procedure is to be 
found in the case of the compressed air tunnel at 
Teddington. In that tunnel readings are taken with 
the mode] suspended in turn about three transverse 
axes, the positions of which are accurately known 
with respect to one another. From the three simul- 
taneous equations so obtained the magnitude of 
the lift, drag and pitching moment and the positions 
of the resultant lift and drag can be determined. 
The main balance of the new Farnborough tunnel 
does not work upon this general principle. It measures 
the magnitudes of the resultant vertical and horizontal 
forces acting on the platform, each force being 
measured explicitly and separately from the other 
at the same or substantially the same instant of 
time. The arrangement of the balance is necessarily 
such that, like an ordinary weighbridge, the reading 
obtained of the vertical foree—and similarly for the 
horizontal foree—is independent of the precise point 
on the platform at which the force is applied. This 
characteristic feature precludes the possibility of 
the balance being used, at least in a direct manner, 
for the determination of the positions of the resultant 
vertical and horizontal forces. 

In addition to the vertical and horizontal resultants 
the balance may under certain experimental condi- 
tions be subjected to a horizontal side loading. No 
provision is made for measuring any such force acting 
across the air stream but it is necessary that the 
balance should be strong enough to resist it and that 
its design should be such that the readings of the 
vertical and horizontal resultants should not be 
affected by the presence or absence of a side load, 
The side load for which the balance is designed is 
one of 1000 Ib. acting at the level of the axis of the 
air stream—that is to say at a height of 20ft. above 
the floor of the working space. 

The balance being in the nature of a weighbridge 

or more precisely a combination of two weigh- 
bridges, one for vertical and the other for horizontal 
forces—has a natural tendency to oscillate on its 
supports. These vertical and horizontal oscillatory 
motions if permitted to establish themselves would 
seriously interfere with the balancing operations. 
Damping has therefore to be provided to act against 
each of them. The specification required that the 
damping forces should be capable of being adjusted 
to any extent from a light value up to a value giving 
dead beat return—or aperiodic motion—-with any 
mass up to 8000 1b. on the platform. It was farther 
required that the damping should be symmetrical 
in order that the balance should read the true mean 
of a fluctuating load—that is to say the damping 
force should be related to the velocity of the oscillatory 
motion to the same degree on both sides of the point 
corresponding to zero velocity. With the damping 
devices in action and under any conditions of loading 
it was desired that the period of oscillation of the 
balance in either direction should be between } and 
1 second. 

The conditions imposed as regards the accuracy 
of the readings given by the balance were stringent 
but, we understand, they have been not only fulfilled 
but surpassed. It was laid down in the specification 
that any change in the vertical or horizontal force 





should be indicated correctly to the one-thousandth 











of the requirements of a somewhat rigorous specifica- 
tion the contractors were responsible. 

Before we proceed to describe the construction of 
the balance we should note that certain forms of 
aerodynamic balances for wind tunnels have been 
proposed or used in the past in which the lift and 
drag are not measured separately and explicitly but 
are determined from two independent observations 





The horizontal force applied to the weighing 
platform may, in the case of a machine tested with- 


which give rise to a pair of simultaneous equations. 











FIG. 19—THE MAIN AERODYNAMIC BALANCE 


part at any point of the range. A change of load of 
1000 lb. was therefore to be indicated correctly to 
llb. A limit was, however, allowed in the case of 
small changes. For all changes in the vertical load 
up to 500 lb. the balance was required to indicate 
the change accurately to $lb. For all changes in 
the horizontal load up to 250 Ib. the change was to 
be indicated accurately to }lb. It follows from 
these requirements that the appliances provided 
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for measuring the vertical force must be graduated | balance is reproduced on page 471, while in Fig. 19 a 


to $lb. and th 


to } Ib. 

An additional requirement laid down the precise 
extent to which each of the two readings was to be 
uninfluenced by the other load or by the side load. 
Complete freedom from interference could hardly be 
demanded as a practicable possibility. It was there- 
fore specified that no variation of the vertical load 
from zero to 8000 Ib. and no variation of the side load 
from zero to 1000 Ib, should affect the reading of the 
horizontal force by more than one pound and that no 
variation of the horizontal load between 4000 Ib. 
upstream and 4000 Ib. downstream and no variation 
in the side load should change the reading of the 
vertical force by more than 5 lb. The reason for the 
difference of latitude allowed lies in the fact that in 
general the vertical force to be measured is a consider- 
able multiple of the horizontal force. On the average 
a discrepancy of 5 |b. in the vertical force measure- 
ment would represent about the same percentage error 
as @ discrepancy of I lb. in the horizontal foree 
measurement, 

These being the main requirements to be fulfilled 
we may now proceed to describe the mechanical con- 
struction of the balance. 
Kinematically the pro- 
blem to be solved con- 
sists of mounting the 
weighing platform in 
such @ manner that it 
may be free to move 
vertically without caus- 
ing movement of the 
parts connected to it for 
the purpose of restrain- 
ing its horizontal move- 
ment and = vice versd. 
The mechanism adopted 
is indicated in the sim- 
plified diagram Fig. 18. 
The platform is repre- 
sented as supported on 
two horizontal levers 
hinged to fixed abut- 
ments at their outer 
ends and connected to- 
gether by a pin at their 
inner ends. This pin is 
linked to an indepen- 
dently mounted lever 
providing a weighing 
arm. The platform is 
also linked horizontally 
to an_ independently 
mounted bell - crank 
lever providing a second 
weighing arm. The con- 
nections between the 
platform and the two 
horizontal levers are 
made by means of Watt 
parallel motion link 
work, the central links 
or rockers of which are 
pivoted at a and 6b to 
the horizontal levers 
while the outer links are 
pivoted to the platform. 


ose measuring the horizontal force 














This mechanism pre- 
sents an interesting 
object for kinematical 
study. It will be found 


that, provided the sys- 
tem is restored to the 
configuration indicated 
before the readings are 
taken, the vertical force 
V acting on the plat- 











form will be weighed at -. ee @ | 
Q and the _ horizontal 
force at P, that the FIG. 20—CONNECTOR 


readings at Q and P 
will be independent of the precise points on the plat- | 
form at which the forces V and H are applied and | 
that the forces V and H are without effect at P and Q | 
respectively. Further it will be found that for small | 
displacements of the system from the zero con- | 
figuration the forces V and H influence the measure- 
ments at P and Q respectively only to a “* second- 
order” extent. This feature is of importance in the 
practical operation of the balance which, in effect, 
ealls for the attainment simultaneously of two sepa- | 
rate configurations, namely the horizontality of the | 
two measuring arms. 
In making the above statements we have assumed 
that friction is entirely absent at all the joints of the | 
system. Departure from theoretical perfection— | 
permitted by the prescribed limits previously men- | 
tioned—-is introduced by the fact that the joints | 
throughout are made by means of flexible strips of | 
stainless steel. Knife edges are not employed because | 
of the reversal in the direction of loading which may 
oceur and because of the ability required of the 
system to withstand side loading. In all cases stops 
are arranged to restrict the flexing of the strips to 
safe limits and abutments are provided on to which 
the parts may descend without damaging themselves | 
in the event of a strip breaking. 
A detailed drawing of the lever system of the main | 


| view of the complete balance taken in the makers’ 
| works is given. Any pictorial representation of the 
balance cannot be otherwise than difficult to decipher 
but if we take it part by part its construction can 
readily be made clear, provided we keep the diagram, 
Fig. 18, constantly in mind. In the first place the 
platform is a structure, triangular in plan, built up of 
steel tubing united by welding. It provides three 
machined surfaces, one at each corner of the triangle, 
for the attachment of the struts by which the aero- 
plane is supported on the balance. These surfaces 
are formed of lin. thick steel plate. The two upstream 
surfaces lie 10ft. apart while the third lies 12ft. 6in. 

to their rear. As will be gathered from Fig. 17 struts 
| are taken from the upstream surfaces to the under- 
| carriage axle of the machine under test. From the 
| downstream surface struts or ties are taken to the 
| axle and to the tail skid attachment. It*may be 
| added that it is contemplated that at some future date 
| some form of force-indicating device, not yet designed, 
| may be inserted in the rear supporting leg to enable 
| the moment acting on the machine to be measured in 
| addition to the magnitude of the vertical and hori- 
| zontal forces. 

The two horizontal levers on which the platform is 
| supported are built of welded steel plates. In plan 
/each is in the form of a letter A, the spread of the 
| limbs of the upstream lever being more than three 
| times as great as that of the limbs of the downstream 

lever. In each case the ends of the limbs are con- 
| nected by flexible steel strips to brackets mounted on 
| pedestals in a manner which permits their final 
| position in the horizontal plane to be adjusted over 
|a small range. The manner in which the apices of 
| the two A frames are connected together and linked 
|to the weighing arm will best be understood by 
| reference to the isometric drawing reproduced in 
Fig. 20. The connecting link is a tubular structure at 
the top of which two plates are fixed to carry a pair 
of flexible strips bending in the transverse direction. 
These strips support a head piece from which depend 
three hangers the connection bevween the head piece 
and the hangers being made by means of a flexible 
strip in each case. These strips bend in the direction 
of the air stream. At the foot of the hangers- other 
flexible strips are provided by means of which the 
central hanger is united to the apex of one of the A 
frames and the two outside to the apex of the 
other A frame. At the foot of the tubular link two 
plates are fixed and by means of two flexible strips 
these plates are joined to the ‘ weighing arm ”’ lying 
immediately overhead. If this arm be regarded as 
fixed it will be observed that the support of the A 
| frames when a vertical downward load is transmitted 
| to them from the platform places the tubular link in 
compression and all the flexible strips in tension. 

What we have called the “weighing arm” is 

in reality a lever lying transversely to the air stream. 
This lever at its inner end is hung on flexible strips 
from a pedestal. At its outer end it passes into the 
observation cabin where it is connected to the actual 
| weighing mechanism. 








compression links A B in such a way that their strips 
would be in tension. This result would be secured 
if the links were extended upwards and downwards 
to permit them to be hung on the rockers and the 
platform to be hung on the links. It was eventually 
decided to adopt the simpler plan illustrated for on 
reflection it was deemed to be permissible to subject 
the strips either to compression or tension. In 
service the arrangement appears to be quite 
satisfactory. 

The balance, as previously stated, has to be capable 
of withstanding a side load represented by a horizontal 
foree of 1000 Ib. acting athwart stream at a height of 
20ft. above the floor of the working space, that is at 
15ft. above the top surface of the platform structure. 
To counteract this side force there is required a reaction 
consisting of a torque developed about a longitudinal 
axis together with an athwart stream force acting m 
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FiG. 21—TORQUE TUBE DIAGRAM 


the horizontal plane containing that axis. The torque 
component of the reaction is supplied by the torsional 
rigidity of the platform structure and the resistance to 
torsion possessed by the parallel motion suspension at 
the upstream and downstream ends of the platform. 

The sideways force portion of the reaction has to be 
developed at both ends of the platform. At the base, 
or upstream end, the four point suspension provided 
by the framework links A C is capable of supplying its 
required part of the reaction but at the downstream 
end the two-point suspension provided by the frame- 
work links B D needs an additional feature before it 
can fully supply its part. The nature of the additional 
feature will be understood by reference to the sketch, 
Fig. 21, of the downstream suspension. Consider the 
transmission from the platform of a side load repre- 
sented by two equal forces P P’ applied at the points 
of attachment of the frames B D to the platform. The 





| The parallel motion link-work, by means of which 
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pure sideways thrust represented by the sum of the 


FiG. 22—DRAG MOTION LEVER SYSTEM 


the connection between the platform and the hori- 
zontal levers or A frames is established, can be 
readily traced in the general arrangement drawing. 
The rockers, or intermediate levers, consist of pierced 
slabs within the interior of which flexible strips are 
disposed by means of which they are hung on the 
A frames. The links connecting the rockers to the 
platform are in the form of tubular frameworks. 
These frameworks are connected to the rockers and 
the platform by flexible strips. If the A frames 
be regarded as rigidly supported it becomes at once 
apparent that a vertical load on the platform places 
the lower links C D and their flexible strips in tension 
and the upper links A B and their strips in compres- 
sion. It was at one time proposed to arrange the 








forces P P’ can be withstood by the elements consti- 
tuting the suspension. Taking the forces separately, 
however, we see that the force P gives rise to two 
forees QR at the ends of the rocking links of the 
parallel motion gear and the force P’ to two forces 
Q’R’ at the other ends. It will be observed that the 
couple constituted by the forces R R’ on one of the 
rockers acts to turn that rocker in a direction opposed 
to that in which the couple Q Q’ acts to turn the 
other. The additional feature required is, therefore, 
some means of enabling the two rocking links to 
resist rotation in opposite directions. This means is 
provided by.connecting the rockers by a torque 
tube coaxial with the axis X X. The presence of this 
tube does not interfere with rotation of the rockers 
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im the same direction and therefore does not affect 
their function as members of the parallel] motion link 
work. The torque tube is visible in Fig. 19. 

The remaining portions of the lever system are 
concerned with the transmission of the horizontal 
force acting on the platform to the weighing device. 
The bell-crank lever indicated in Fig. 18 takes the 
form of a triangulated tubular structure—see Fig. 22 

~disposed within the framework of the platform and 
connected to the downstream end thereof by a long 
horizontal tubular strut or tie. The fulerum of 
the bell-crank lever is connected to a fixed bracket 
by means of two sets of flexible strips arranged in 
planes substantially at right angles to one another 
in such a way as to reproduce rotation about a fixed 
axis. The second arm of the bell-crank lever is 
connected by a hanger to a horizontal lever lying 
transversely to the air stream which as in the case 
of the corresponding lever for the vertical force 
extends into the observers’ cabin and is there coupled 
to the weighing device. It will be noted that some 
of the flexible strips in this drag motion are in com- 
pression and some in tension. A reversal in the 
direction of the stress in any one strip occurs with 
a reversal in the direction of the horizontal force 
acting on the platform. 


STEELYARDS AND INDICATORS. 


The overall ratios of the lift and drag lever systems 
are not quite equal. A force f applied at the end 
of the horizontal lever which enters the observers’ 
cabin will balance a drag force 32 times as great acting 





applying and lifting the weights in the correct order 
are shown in Fig. 24. The four weights permanently 
surround a spindle dependent from the) steelyard. 
Each weight is provided with a forked arm which 
when raised lifts the weight completely out of contact 
with the spindle and which when lowered allows the 
weight to hang centrally on a coned sleeve attached 
to the spindle. The four arms are raised and lowered 
in the correct sequence by roller tappets each of 
which at its foot bears against a cam ring profiled 
with a regular series of waves. The four cams are 
mounted concentrically on a horizontal disc which 
can be rotated, through shafts and gearing, from a 
hand wheel on the observers’ desk. This hand wheel 
is provided with an indicating dial graduated in 
steps of 500 Ib. 

The vertical force transmitted to the steelyard is 
the algebraic sum of the weight of the machine and 
the lift." The weight of the platform and of certain 
other parts of the lever system is also transmitted 
to the steelyard but as it is constant it may be elimi- 
nated by permanent counterbalancing. At the outset 
of an experiment with a given machine it is desirable 
that the weight of the machine should also be counter- 
balanced in order that the readings obtained at the 
steelyard may represent the lift directly. The attain- 
ment of this result is slightly complicated by the 
fact that the force to be counterbalanced—the weight 
of the machine—acts downwards whereas the force 
to be measured—the lift—acts upwards. This com- 
plication is avoided in ordinary wind tunnel work on 
models by testing the model upside down so that 
the weight and the lift both act downwards. In full- 














FIG. 23—OBSERVERS' DESK, STEELYARDS AND MAIN BALANCE 


on the platform. For force in the vertical direction 
the lever ratio is 26-2 to 1. It is with these forces 
and their accurate measurement that the steelyards 
now to be described have to deal. As shown in the 
drawing reproduced on page 471, there is a separate 
steelyard arrangement for each of the two systems. 
In Fig. 23 the steelyard for the horizontal force is on 
the left and that for the vertical force on the right. 

The vertical force to be measured, as previously 
noted, may be anything from zero to 8000lb. To 
read this force the steelyard is loaded in three stages 
first by means of weights which augment the loading 
by steps of 500 Ib. at a time from zero to 7500 lb. 
then by means of a large sliding jockey covering the 
range from zero to 500 Ib. in steps of 100 lb. each 
and finally by a small sliding jockey covering the 
range from zero to 100 Ib. by steps of lb. Actually 
the small jockey goes beyond the range named at 
each end and can read from —15 lb. up to 1151b. As 
will presently be explained, a supplemental device, 
consisting of a mechanical indicator, is provided to 
duplicate the function of the small jockey in order 
to set that weight free for another purpose. 

The weights covering the range from zero to 
7500 Ib. are applied to the steelyard at a fixed 
leverage. To cover this range in steps of 500 lb. 
each fifteen weights each representing 500 lb. might 
be used. A neater solution, however, is to employ 
only four weights representing 65001b., 1000 Ib., 
2000 Ib., and 4000 lb. By various combinations of 
these four weights the complete range can be covered 
in the required steps. The sequence in which these 
weights have to be applied or removed from the steel- 
yard in order that the successive steps of the range 
may be passed through progressively is obvious. 
On four occasions one weight only will be in action, 
on six occasions there will be two weights in action, 
on four occasions, three weights and once all four 
will be in use. The mechanical means provided for 





scale work, for various obvious reasons, this pro- 
cedure is not practicable. 

So far as the four weights covering the range from 
zero to 7500 Ib. are concerned the requirement referred 
to is met in the Farnborough balance by making pro- 
vision for the resetting to zero of the indicating dial 
on the observers’ desk after the weight of the machine 
has been taken up. In this condition there will be a 
certain combination of weights on the spindle, which 
will represent the weight of the machine to the nearest 
500 Ib. The measurement of the lift subsequently 
developed will call for a reduction in the value of the 
weights. The indicating dial having been reset to 
zero this reduction will be read on it directly as the 
value of the lift being developed provided, as is the 
case, the scale of the indicating dial is figured the 
“wrong ” way round. 

To cover the requirement with respect to the 
second portion of the weighing operation five loose 
weights are provided for attachment to the steelyard. 
By means of these weights, the weight of the machine 
is counterbalanced to the nearest 1001lb. While 
this stage of the counterbalancing is being effected 
the large jockey weight already referred to is set at 
its extreme out position, in which position it con- 
tributes 500 Ib. to the balancing of the weight of the 
machine. The measurement of the lift subsequently 
developed is made by moving this jockey inwards 
from its extreme out position towards the fulerum of 
the steelyard. The scale against which it moves is 
figured in the “ wrong’”’ direction, that is to say, it 
is marked zero at the extreme out graduation and 
500 at the graduation nearest the fulcrum. 

The small jockey weight is used for counterbalanc- 
ing the weight of the machine to the nearest half- 
pound. A supplemental device has therefore to be 
provided to cover that portion of the lift measurement 
which in our previous remarks we assigned, for the 
sake of simplicity of description, to the small jockey. 














This supplemental device takes the form of an illu- 
minated mechanical indicator, which, as shown in 
Fig. 23, is mounted above the extreme out end of the 
steelyard. This indicator is scaled to cover actually 
a bigger range than the small jockey weight and reads 
from —50 lb. to +350 1b. It serves not only to supple- 
ment the small jockey for the purpose mentioned but 
also to provide a ready means of estimating the mean 
value of the last figures of the lift measurement 
when, as is usually the case, the lift developed 
exhibits a small fluctuation. 

Adjoining the indicator a small push-button box 
with indicating lamps provides a means whereby the 
operator may transfer the weight of the platform, 
&e., from the flexible strips on to jacks or vice versd 
at the end or beginning of an experiment. Additional 
signal lamps in this box indicate when any portion 
of the balance system makes contact. with the safety 
stops provided to limit its motion. The damping of 
the whole system is effected by means of an oil dash- 
pot coupled to the short end of the steelyard. The 
degree of the damping is regulated by the rotation of 
a cylindrical shutter governing the orifices through 
which the oil can escape. 

The design of the steelyard by means of which the 
horizontal force is measured is substantially identical 
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FIG. 24—MECHANICAL LOADING GEAR 


with that of the vertical force steelyard. The most 
noticeable difference lies in the arrangement made to 
deal with the fact that this second steelyard has to 
measure a horizontal force which may lie between 
zero and 4000 Ib. in either direction. Since the range 
to be covered extends only to 4000 Ib. the first portion 
of the balancing of the drag could be effected by means 
of three weights namely weights representing 500 Ib.. 
1000 Ib. and 2000 lb. A fourth weight—representing 
4000 Ib. as in the case of the lift steelyard—is, how- 
ever, added to the series and a fifth weight, also 
representing 4000 Ib., is permanently attached to the 
short arm of the steelyard. This permanent weight 
opposes the effect of any combination of the four 
weights. As the range covered by these four weights 
extends from 0 Ib. to 7500 lb. the range which they 
will cover with the permanent weight added to them 
will be from —4000 Ib. to +-3500 1b. This solution 
of the problem is remarkably neat and from the point 
of view of manufacture has the advantage that the 
four weights and the cams operating them are 
identical for the lift and drag steelyards. 
(To be continued.) 
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PLAN OF LEVER SYSTEM 
TO REDUCED SCALE. 


















END VIEW OF UPSTREAM LINK A 




















END VIEW OF DOWNSTREAM LINK B 
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The Generation of Electricity in 
Great Britain. 


‘THE analyses and summaries of the returns of fuel con- | 
sumption and units generated made to the Electricity | 
Commissioners for the year ending December 31st, 1934, 
and of the returns furnished by railway and tramway | 
authorities and by certain non-statutory undertakings have | 
been issued. Stations are grouped in areas in accordance | 
with the regional grid schemes, the stations in those 
portions of Scotland which are not at present included 
in any scheme being grouped into an area designated 
“ North Scotland.” As on previous occasions, a com- 
posite station containing steam and oil plant has been 
classified in accordance with the type of plant by which 
the major part of the output was generated. In arriving 
at the average consumption of fuel per unit generated at 
such stations, and also in stations in which more than one 
class of fuel was consumed, the actual fuel consumption in 
each case has been converted, on the basis of the average 
calorific values of the fuels employed, into an equivalent 
tonnage of the class of fuel from which the largest portion 
of the output of the station was obtained. In calculating 
thermal efficiencies, a unit of electricity has been taken as 
the equivalent of 3412 B.Th.U. In the case of certain new 
stations which were only in operation for a part of the 
year, and also in the case of existing stations in which the 
hours of generation during the year did not reach the 
equivalent of one shift operation, or, say, 2400 hours, 
the load factor has not been calculated. In all other 
cases, however, the station has been regarded as being 
in operation throughout the year, whether on a two-shift 
or three-shift basis, and whether with or without periods 
of temporary cessation of generation, such as week-ends. 
The load factors is these cases have been ealculated on 
the basis of 8760 hours, but an indication is given in every 
instance where the hours of generation were less than 6600. 

Returns were received in respect of 470 generating 
stations, representing a decrease of nineteen from the 
number included in the last return for the year ending 
December 3lst, 1933, the difference being accounted for 
by the closing of twenty-nine stations before January Ist, 
1934; by the putting into commission of three new 
stations, and one stand-by station during the year; and 
by the inclusion in the return of six other existing stations 
which had previously been operated on a non-statutory 
basis, but became part of authorised undertakings during 
the year. As in previous years, where particulars are 
given for separate sections of a station, each section has 
been counted as a separate station. 

The total number of units generated at the 470 stations 
during 1934 was 16,895,551,396, an increase of 12-9 per 
cent. on the corresponding figures for 1933, while the 
total amount of coal, coke, and fuel oil consumed was 
11,479,416 tons, or an increase of 7-51 per cent. Of the 
stations in group A, with outputs over 200 million units, 
the Barking B station of the County of London Electric 
Supply Company, Ltd., showed the highest thermal effi- 
ciency, 7.€., 27-95 per cent., which is the highest obtained 
in all the groups. In group B, covering outputs of 100—200 
million units, the new Blackburn Meadows station of the 
Sheffield Corporation tops the list with an efficiency of 
24-86 per cent.; whilst in group C (50-100 million units) 
the Hartshead station of the Stalybridge, Hyde, Mossley, 
and Dukinfield Tramways and Electricity Board showed 
the highest efficiency of 20-77 per cent. The Padiham 
station of the Lancashire Electric Power Company leads 
in group D (25-50 million units) with 19-89 per cent.; 
whilst in group E (10-25 million units) the Bonnybridge 
station of the Scottish Central Electric Power Company 
takes first place with an efficiency of 18-75 per cent. 

The Barking B station generated 580,180,000 units at a 
load factor of 51-7 per cent.; the new Blackburn Meadows 
station, 161,359,970 units, at a load factor of 67-5 per cent.; 
the Hartshead station, 73,360,900 units, at a load factor 
of 32-8 per cent.; the Padiham station, 36,712,478 units, 
at a load factor of 25-9 per cent.; and the Bonnybridge 
station, 13,507,170 units, at a Joad factor which appar- 
ently has not been calculated. 

It is interesting to note that although the Barking B 
station of the County of London Electric Supply Com- 
pany showed the highest efficiency of all stations, the new 
Battersea station of the London Power Company was not 
far behind it, with its 27-24 per cent., at an output of 
554,966,280, at 53-7 load factor. For the year ending 
December 31st, 1933, the Clarance Dock station of the 











Liverpool Corporation topped the list of highest thermal 
efficiency stations with 26-06 per cent. Last year it | 
showed 26-8 per cent. In 1933 it generated 275,891,530 
units at 56-8 load factor, and in 1934 359,612,050 units | 
at 78-5 per cent. load factor. The Ironbridge station of | 
the West Midlands Joint Electricity Authority, which gave 
an efficiency of 26-12 per cent. for 1934, showed 26-84 per | 
cent. for the previous year, but as it began supplying on | 
May 22nd of that year it did not find a place in the table | 
of highest efficiency stations. 
The Dunston B station of the North-Eastern Electric | 
Supply Company, Ltd., generated 284,902,700 units at | 
47-9 per cent. load factor, and showed an efficiency of | 
25-35 per cent., which, considering that the station is | 
operating under dual frequency conditions in connection 
with the standardisation of frequency, is not bad. With 
an output of 386,189,000 units at a load factor of 55-2 per | 
cent., the Hams Hall station of the Birmingham Corpora- | 
tion operated at 23-41 per cent. efficiency. 
Other steam stations that showed an efficiency over | 
20 per cent. were Brighton with 20-95 per cent.; Portis- | 
head (Bristol Corporation), 21-85 per cent.; 
(Clyde Valley Electrical Power Company), 20-38 per cent.; | 
Longford (Coventry Corporation), 20-02 per cent., 
Croydon, 20-76 per cent.; Spondon (Derbyshire and 
Nottinghamshire Electric Power Company), 23-86 per | 
cent.; Portobello (Edinburgh Corporation), 21-83 per | 


cent.; Hackney, 22-62 per cent.; Sculcoates (Kingston- | example, the s.s. “ Edina,” built by Messrs. Barclay, | 


upon-Hull Corporation), 20-37 per cent.; Kearsley | 
(Lancashire Electric Power Company), 23-70 per cent.; | 
Kirkstall (Leeds Corporation), 23-21 per cent.; Lister | 
Drive (Liverpool Corporation), 20-77 per cent.; Barton | 
(Manchester Corporation), 21-74 per cent.; North Tees 
(North-Eastern Electric Supply Company), 20-91 per 
cent.; and Brimsdown (North Metropolitan geared 


Supply Company), 23-07 per cent. 


The Corrosion Problems of the 
Naval Architect.* 


By Dr. W. H. HATFIELD, Chairman of the Joint Corrosion 
Committee of the British Iron and Stee! Federation and 
the Iron and Steel Institute. 


In introducing this subject to the notice of the Institu- 
tion of Naval Architects, the author has made full use 
of the Reports of the Corrosion Committee over which 
he has the honour of presiding, as he feels it cannot but 
be of value to all those who are concerned with improve- 
ments in shipbuilding, as well as those who supply the 
materials from which ships are to be built, that the work 
carried out by the Corrosion Committee should receive 
full consideration from those best able to appreciate its 
investigations and findings. 

This subject can be dealt with best by considering the 
corrosion of steel from two angles :— 

Part I1—The behaviour under marine conditions of 
the steel normally used for the construction of ships. 

Part II.—-The metallurgical progress achieved in 
producing steels resistant to such conditions. 


PART I. STEELS NORMALLY USED. 


The last century saw the invention and development 
of the Bessemer and open-hearth processes, which, coupled 
up to the highly developed blast-furnaces on the one hand, 
and to the plate mills on the other, resulted in rendering 
available the necessary tonnage of mild steel ship plates 
and steel sections at such an economic value as to render 
possible the shipbuilding achievements of the last few 
decades. This mild steel, whilst having great ductility, 
corrodes very rapidly unless adequately protected. The 
preservation of the ship’s hull with the passing of time 
is the function of the efficiency of the paint applied, and 
not that of the intrinsic properties of the steel. If the 
reservation is made that the characteristics of the steel, 
or of its surface, may govern the efficiency of the paint, 
still we return to the position as stated in the last sentence. 
The whole of this problem is now being investigated by 
the Corrosion Committee,} and this section of the paper 
can best rely upon the Committee’s work to date. 


INFORMATION DERIVED BY THE CORROSION COMMITTEE 


There would appear to exist considerable support for 
the impression that the corrosion of ships’ hulls is more 
frequent in severity to-day than it was twenty to forty 
years ago, and the Committee therefore decided in its 
marine corrosion work to study first this question of 
the corrosion of the outside of ships’ hulls. Ultimately, 
it is hoped to include the whole field of marine structures 
in the work, and already some study has been made of 
structures other than ships (e.g., Gosport pontoons, &c.) ; 
but for the present there is much work required in connec- 
tion with this matter of the corrosion of ships, with special 
reference to the shell plates and rivets. 

In addition to its own observations, the Committee 
has collected a large amount of information from many 
sources. Some of this appears divergent and sometimes 
even contradictory, but it has opened up a number of 
useful lines of thought. For instance, rivets should not 
be made from rimming steel. 

It is obvious at the outset that the resistance to corrosion 
of ships’ hulls must be very closely bound up with the 
behaviour of the paint. If painting is carried out efficiently 
on plate surfaces of normal condition, and with sufficient 
regularity, there would appear to be little doubt that 
serious corrosion will be prevented. Nevertheless, opinion 
seems fairly general that what used to be regarded as 
sufficiently careful and frequent treatment in this respect 
does not give as uniformly se*isfactory results in all cases 
as it did some years ago. If this opinion is a true estimate 
of the state of affairs, various possible causes must be 
considered. For example, it has been suggested as possible 
that differences arising in the manufacture of the steel, 
either in the actual raw materials and melting process, 
or in the rolling, may exert an appreciable influence. On 
the other hand, it is suggested as probable that the reduc- 
tion in total weathering time between leaving the rolls 
and the first painting, which has occurred in recent years, 
has had an appreciable influence. Clearly, too, painting 
procedure and the nature of the paints used require careful 
consideration, whilst the care given to maintenance 
during service, including frequency of dry docking, &c., 
can have a very considerable effect on the life of the plates. 
All these factors require careful study, and tests carried 
out should include not only a study of a large number of 
relatively small test samples representing a wide variety 
of conditions and exposed in stationary racks at various 
ports, but also careful observation of the behaviour of 
actual ships’ plates under normal service conditions. 
(The study of the behaviour of the stationary specimens 
will, of course, provide information of considerable interest 
to port engineers and all those interested in structures, 
such as piers, docks, landing stages, &c.) 

The capacity of resistance to corrosion of rivets is a 
further matter requiring careful study. It has been 
clearly indicated in the information received by the 
Committee, as well as by such papers as that by J. Mont- 
gomerie and W. E. Lewis,{ and that by W. Bennett,§ 
how serious a matter rivet corrosion may become. Apart 
from other questions, the relative value of wrought iron, 
as against steel rivets, when both are of sound quality, 
is a matter which is still in doubt, and on which definite 
information would be welcomed. 

Mention of wrought iron brings to mind the old con- 


Yoker | troversy as to the relative merits of iron and steel for | 


hull construction generally. Several interesting cases of 


longevity of wrought iron ships have been brought to | 
| with the trouble. 


the Committee’s notice, and in some cases samples of 


the materials have been examined (see pages 163 and 164 | 


of the Second Report of the Corrosion Committee). For 
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| Curle and Co., Glasgow, in 1854, of Lowmoor iron, per- 
|formed transport services during the Crimean War, 
| and is still in commission in Australasian waters, averaging 
| three hundred and twelve 90-mile trips a year. The 
| original hull plates were intact until about 1917, and when 
| the information was supplied to the Committee, about 
50 per cent. of the original iron structure was still in the 
| vessel. The analysis of a sample of the iron received 
| showed it to be typical English wrought iron. Other 
examples, such as the s.s. “* Premier,” a wrought iron 
paddle steamer built by Messrs. Denny Brothers, Dum- 
barton, in 1846, and still plying regularly during the 
summer as a pleasure steamer from Weymouth, attest the 
excellent behaviour of wrought iron under marine con- 
ditions. At the same time, evidence is not lacking that 
serious troubles have been experienced with wrought iron, 
while very excellent service has been obtained with mild 
steel, as, for example, in the case of the four-masted 
barque “‘ Lawhill,” built by Messrs. Thomson and Co., 
in Dundee in 1892 of Siemens-Martin mild steel. At a 
recent inspection of this ship the hull was found to be 
remarkably free from corrosion. Thus the question of the 
relative merits of the two materials is still one requiring 
study. 

In some cases very abnormally rapid corrosion occurs, 
and information regarding a number of such cases has been 
sent to the Committee. Sometimes the intense corrosion 
has probably been caused by excessive mechanical damage 
to the paint. Other possible causes of such troubles are 
electrical | from cables or equipment on the ship, 
pollution of the water in which the ship lies, insufficient 
painting, and the flaking off of mill scale, together with 
the attached paint, due to damage, stress, or unsatis- 
factory weathering. 

The question of the influence of the rolling scale is un- 
doubtedly one of great importance. Thus a scale that has 
already been partially undermined by corrosion during 
weathering, if not removed by scratch brushing before 
painting, will in all probability flake off in time, carrying 
the paint with it. Pickling, of course, prevents any such 
action, but it is an expensive process, and, although 
standard practice for the Admiralty, is rarely used in 
mercantile work. The degree to which descaling by 
weathering should be ‘permitted is therefore a matter of 
great interest, demanding careful study, which should 
include investigation of the influence of different rolling 
treatments, &c., on this weathering. 


INTERESTING CASES OF ABNORMAL CORROSION BROUGHT 
TO THE NOTICE OF THE CORROSION COMMITTEE, WITH 
A CONSIDERATION OF THE PROBABLE CAUSES. 


Numerous cases have been reported to the Corrosion 
Committee of corrosion which has resulted from mecha- 
nical damage to the paint. One firm gives the following 
instances :—- 

Case 1.-A ship after a normal long voyage was found 
to have a line of corrosion extending lengthwise along 
three plates. At the riveted joints this line was waved, 
but the rivet heads were not cut. Apparently the ship 
had struck some light floating wreckage, which, on 
coming into contact with the rivets, was pushed upwards 
slightly, so that the line lifted at these points, but 
settled back again within a yard. The original graze 
was probably jin. wide or so, but subsequent corrosion 
had rounded off the edges, and a distinct groove over 
fin. deep and over fin. wideran along these plates. The 
general appearance was as if a machine tool had cut a 
groove through the plates and corrosion had rounded 
off the edges. 

Case 2.—A new ship had one corroded line about 4in. 
wide at right angles across a plate, and in the centre 
this was fin. deep. The cause was considered to be 
injury to the scale by either the builder or plate- 
maker, causing it to drop off and carry the paint with 
it, leaving the bare steel exposed to the intensive corro- 
sion which sea water exerts on ships’ plates unpro- 
tected by paint when the ship is on voyage. Two coats 
of anti-corrosive paint stopped all further action. 

Case 3.—A small vessel was held up in dock by shores 
below water line, which prevented application of paint, 
and on next dry docking, each plate where a shore had 
been was cofroded to a depth approaching jin. 

Case 4.—Several diagonal 1 lines ran crosswise 
over the plates on port bow with deep corrosion. These 
marks were apparently made by anchor chains, &c., 
and deep corrosion followed this removal of paint. 

Case 5.—‘‘ A ship’s anchor chains had grazed off the 
paint in cross parallel-diagonal lines and fairly deep 
corrosion had followed.’’ In this case there was a deep 
corroded groove on two plates ; obviously a graze with 
subsequent rapid corrosion. 

The evidence is not always as complete as would be 
necessary to fix definitely the reason for the whole of the 
abnormal attack noted, but in a number of other cases 
mechanical damage from blows or attrition by cables, &c., 
has almost certainly been a contributory, if not a main, 
cause. The following are some instances :— 

Case 6.—-Abnormal corrosion of a North Sea trawler 
was found after two years’ service, and was confined 
to three adjacent plates in the middle of the second 
strake below sheer on both sides of the ship. It was 
more serious on the port side. Pitting from about 
isin. deep was fairly general over these plates, and 
occurred also on the rivet heads and on the beading 
which goes round the vessel immediately above these 
strakes, the attack on the latter being very pronounced. 

| Other boats, built at the same time and working under 
| similar conditions, gave no trouble. 

It is not possible to ascertain whether, in the case of 
| this boat, abnormal mechanical damage did occur, 
but it seems probable that this had a good deal to do 





Case 7.—Of four boats all built about the same time 
| from plates produced by one steel maker, only one 
suffered severe corrosion during the first eighteen months 
or so. This boat lay twenty days at Rio, about 30 or 


| 40 yards below the entrance of a fresh-water stream, 


and eighteen days at Buenos Aires (part of the time on 
the mud), during the voyage immediately prior to the 
discovery of the severe corrosion. The most curious 
feature was a series of vertical lines or grooves, passing 
in some cases slantwise across the plates. The wrought 
iron rivets had also suffered, but to a lesser extent than 








May 3, 1935 





THE ENGINEER 


473 





—_— 





the plates. It was suggested that numerous refrigerator 
works situated up the fresh-water river may have 
polluted the water, so causing the corrosion. 

While the pollution of the water may have influenced 
the corrosion, the vertical lines of attack suggest 
damage to the paint film as at least a contributory cause, 

Case 8.—Serious corrosion of a vessel was reported to 
have occurred in the bilge strake, and that next above. 
Except at the bows, the corrosion appeared to be general 
in character. The sheared edges, the rivets (with the 
steel immediately surrounding them), and the surfaces 
of the plates, had all been equally attacked, but near 
the centre of the boat long curved corrosion or pitting 
lines along the plates were present. 

At the bows there was a peculiar feature. On the 
left-hand side several bad corrosion or pitting lines were 
to be seen, starting from the keel end and curving 
upwards towards the hawse pipe. A little further 
back another series of corrosion lines passed in a slant- 
ing direction under the ship. These sets of lines were 
only on one side of the boat. The former set might well 
have been due to attrition by another ship’s cable 
lying alongside. (The plates affected in this way were 
supplied by four different makers.) 

No further information was supplied which could 
assist in explaining the general corrosion, and no 
attempt was made to offer an explanation for this 
portion of the attack. 


Other interesting causes of mechanical damage to paint and 
plates which have been reported to the Committee are :— 
(a) Scouring by ashes from ash ejectors, which may 
reduce the life of the plates from the normal twenty to 
twenty-five years to eight to ten years. Naturally, 
after removal of the paint, both corrosion and erosion 
of the plate can occur in this case. 
(6) Scouring action of sand in suspension in fast- 
moving water, as in the case of the Hoogly River. 
Here, again, both corrosion and erosion of the plates can 
occur. One firm has stated that a reduction of as much 
as jin. can occur on bow plates in five to six years, 
bringing a 4 in. plate well within the scrapping limit. 
(ce) Continual flow of scupper discharge over plates. 
This, again, is quoted as reducing the life of plates to 
eight to ten years, from the normal twenty to twenty- 
five years. 
Trouble from defective paint coatings can arise from the 
impossibility of proper painting, as in the case of the keel 
plates where the presence of the keel blocks prevents com- 
plete repainting. Extra heavy plates are, of course, pro- 
vided here to allow for the wastage, which may amount 
to as much as fin. in twenty years. 

Another possible cause of trouble from defective paint 
coatings is illustrated by the following case :— 


Case 9.—Owing to mechanical trouble, a ship returned 
io doek two days after painting. It was then found 
that areas of paint several yards square had entirely 
disappeared, the old paint being exposed underneath. 

This case emphasises the need for ensuring that 
moisture, grease, loose rust, &c., have been removed 
as completely as possible prior to painting, to ensure as 
good adhesion as possible. 

The old question as to the possible superiority of acid 
or basic steel has risen in connection with some of the 
reports received. Thus, for example, one company, 
after describing a case of abnormal corrosion, on to 
state that the vessel was built from acid steel. On the 
other hand, another company is of the opinion that basic 
steel is more prone to corrosion. here are so many 
possible causes which can contribute to marine corrosion 
that this question as to the relative merits of the two types 
of steel can only be settled by a very careful scientific 
study. 

One company has reported that they have found corro- 
sion of the heads of iron.rivets in the countersink, where 
no corrosion was found on the steel plates. This attack 
occurred at the bilges, where the rivets were subjected 
to more stress than at other parts of the steel plating. 

Finally, an interesting report may be quoted as 
illustrating various corrosion troubles arising from too long 
delay before repainting, thus making it possible for 


perm cts paint to permit appreciable corrosion of the 
underlying plates. 


Case 10.—The specific case of a ship which had been 
eight months at sea after launching, and where the 
builders had recommenced painting within four months, 
might best illustrate normal corrosion. 

Corrosion was chiefly confined to two strakes or 
longitudinal lines of plates on or about the light load 
line of the ship on each side, and only on the flat sides. 
Bows, stern, and bottom from bilge keel to bilge keel 
showed no marked corrosion. There was a difference 
between the attack on each flat side. On one side two 
plates had been 
abraded by fixed or floating objects, two showed 
corrosion probably due to scale and paint falling away 
through damage by builders or plate makers. On the 
other side, corrosion was of a different type; one 
plate was slightly pitted all over its surface; nine 
plates showed either slight pitting or small patches of 
corrosion; one _ showed rather large patches 
locally, probably due to damage of scale. 

Probably three tes were corroded because of 
damage to mill scale, causing it and the paint to fall 
away ; six plates owed their corroded patches to grazing 
or abrasion; ten plates were generally corroded, 
more or less due to the paint surfaces having failed 
from other causes. Where there was grazing or falling 
away of scale on nine plates, the subsequent attack of 
sea water had produced corrosion which must have been 
quite alarming to the owners. 

Subsequent to repainting, there was no further 
complaint of corrosion, and from that it is fair to say 
that the corrosion was due principally to the repainting 
not having been done early enough. The fact that the 
trouble did not occur on bows; stern, or bottom, but 
only on one approximate load line and differently 
on the two sides, indicates removal of paint by grazing, 
&c., as a dominating factor. 


OBSERVATIONS AND EXPERIMENTS MADE BY THE 
Corrosion COMMITTEE. 


grazed by ship’s gear, four had been | P 


out through its members first-hand examination of ships, 
and co tro -cogne hae.been Sina: AFTengn OK: Se, Danileng, 
in of @ number of plates of completely known. history 
treated in various ways as regards rolling, removal of 
scale, and. painting. 
1. Examination of Ships Other than those Containing the 
Special Plates. 
(a) H.M.S. “ Champion.”—This was the first ship 
examined, being inspected by kind permission of the 
Admiralty at Portsmouth on July 25th, 1932. The 
previous docking was on June 27th, 1931, since when the 
vessel had been cruising in Home waters, having been 
used as @ to: target, and was due for scrapping in 1933. 
The results of this inspection were summarised by the 
Corrosion Committee as follows :— 


(1) Naval vessels are so well looked after that rela- 
tively little corrosion occurs, and such as does occur 
is largely related to mechanical damage of the paint. 

(2) In the present instance, at least, marine growths 
do not appear to have seriously affected the paint or 
the corrosion. 

(3) Contact with gun-metal can apparently cause 
rather serious local attack on steel members, but zinc 
gives effective protection against such action. 

(4) Anti-fouling paint, as used by the Admiralty, 
is very effective in keeping down growth. It may 
blister, but the effect of such blisters does not appear 
to be serious from the corrosion standpoint, although 
a little rust is often found inside them. 


In connection with (2), it must be noted that the rudder 
was P nrc in three vertical bands, differing in that the 
middle one had received no anti-fouling paint over the 
anti-corrosive paint, with the result that this middle 
section was covered with a thick layer of barnacles and 
other organisms at the time of the inspection. A portion 
of the hull near the rudder had been similarly treated, 
and therefore the conclusion as to the absence of action 
by marine growths is of considerable interest. 

(b) 8.88. ‘‘ Harlingen” and “‘ Hardingham.’’—These two 
vessels (5415 tons), built by Messrs. Lithgow, Ltd., for 
Messrs. J. and C. Harrison, Ltd., at Glasgow, were of 
particular interest, since, at the request of the owners, the 
lower portions of the hull, up to the 13ft. line, had not 
been painted before launching, so that when the Committee 
inspected s.s. “‘ Harlingen ’’ in the Govan dock on January 
6th, 1933, it was possible to obtain an interesting 
comparison of the behaviour of plates (a) weathered in air 
and painted on the stocks, (6) weathered in air both on 
the stocks and afloat (during fitting out) and waiting to 
be painted in dry dock, and (c) weathered in air on the 
stocks and by immersion during fitting out and waiting 
to be painted in dry dock. ‘A similar inspection was made 
in the case of the s.s. “‘ Hardingham ” by a representative 
of the Committee and one from Lloyd’s on January 24th, 
1933. In both cases the painting procedure was studied 
when the hull was painted after the inspection. 

It is hoped that by future inspections it will be possible 
to obtain interesting information as to the behaviour 
of the plates in these two vessels, careful record having 
been made of a number of plates considered typical or 
specially interesting. Moreover, some light should be 
thrown on the value of weathering during fitting out, 
which used to be a much more common procedure some 
years ago and is still considered by some authorities as 
very desirable treatment. 

As a matter of interest, it was noted that serious local 
corrosion had not occurred at the scale-metal junctions, 
possibly because these would be continually shifting during 
the weathering, thus minimising any electrolytic action. 
It was considered that the plates were much freer from 
scale than would have been the case had weathering been 
confined to the period on the stocks. The extent of de- 
scaling varied from plate to plate, being noticeably 
dependent upon the type of scale, the minimum loss of 
scale ing in the case of a relatively thin, smooth, 
bluish-grey scale. 

Inspection of s.s. “ Hardingham ” at South Shields in 
February, 1934, revealed no appreciable surface corrosion. 

(c) Other Cases.*—An inspection, made in November, 
1932, of a large liner during repainting in the King 
George V Dock, London, was of interest as affording insight 
into the conditions of painting, while an interesting case 
of abnormal corrosion was observed in the case of a steel 
yacht, built under cover, which, six months after launching, 
was found to be badly pitted and corroded in patches, 
particularly at intervals on a band about 2in. wide, imme- 
diately below the “‘ boot-topping ” paint. The corroded 
areas finished at the edge of this paint band in almost 
perfect straight lines. In addition, there were four bad 
patches, two on each side, where the paint had been rubbed 
off by shores, and pitting was present in less degree wherever 
the anti-fouling paint had flaked or blistered off from the 
lates. 

At the stage at which the Committee examined this 
yacht it was not possible to determine with certainty 
the cause of the excessive corrosion. One possible explana- 
tion s was that rubbing down with carborundum 
blocks before painting may have cut through the scale 
locally without removing the whole, leading eventually 
to serious local corrosion. While it is by no means certain 
that this was a factor of importance, the possibility lends 
weight to the opinion of the Committee that it is very 
desirable to conduct experiments to explore the protective 
effect of various types of paint when applied to steel sur- 
faces in various conditions as regards the extent and type 
of scale removal. 


2. Gosport Landing-stage Pontoons. 

In June, 1934, the Borough Engineer and Surveyor 
drew the Committee’s attention to severe corrosion of the 
tanks forming the pontoons of the landing-stage at Gosport. 
ipapections and examination of materials have been made, 
and various experiments are being carried out by the 
Gosport authorities in order to study the corrosion. It 
is of interest to note that the examination indicated that 
marine organisms had not been a major factor, at any 
rate, in the corrosion. The tanks were covered with a 
thick bitumastic coating, and it is possible that some 
breaking of blisters of the paint may have been influenced 
by tearing away of sea by the wash between the tanks, 
but even this is doubtful. It is hoped to conduct tests to 
explore more fully the influence of marine growths. 


Experiments are to be commenced to determine the 
suitability of the landing-stage as a marine ¢éorrosion 
station, When certain prelimi tests with a special 
type of test frame have been completed, it is proposed 
to expose a number of sets of specimens in various positions 
to explore the question of the degree to which reproducible 
results are obtained at different points of the stage and the 
most suitable depth at which to immerse the specimens. 
Given satisfactory results from these preliminary tests, 
the Committee hopes to carry out field tests on lines which 
have been under discussion for some time. 


3. Vessels Containing Plates Produced to the Committee’s 
Specification. 

(a) The Thames Lighter “Oactus.’’*—With the kind 
assistance of the owners, the Associated Portland Cement 
Manufacturers, Ltd., the builders, Harland and Wolff, 
Ltd., and the steel company concerned, Henry Robb, 
Ltd., the Committee has been able to follow at all stages 
of manufacture the construction of a steel barge, 120ft. 
long, designed for carrying cement to the lower reaches 
of the Thames. The bottom of the barge is perfectly flat, 
and it was therefore not feasible to conduct tests on these 
plates, but the plates of D and E strakes and of the batch 
plating, numbering forty-four in all, are being kept under 
observation. 

Six plates rolled in the normal manner were built into 
the vessel with the minimum possible descaling by 
weathering, being kept under cover until required for 
erection. Thirteen plates rolled in the normal manner 
were allowed to weather in the usual way in the stockyard. 
Three plates finished at reduced rolling temperature were 
allowed to weather normally. Two plates rolled normally 
were weathered for as long as possible. Three plates 
finished at a reduced rolling temperature were allowed to 
weather as long as possible. As a result of these varia- 
tions, the degree of descaling of this series of plates varied 
from 10 to 100 per cent. at the time of painting. 3 

In addition to the above, two plates were coated with 
boiled linseed oil at the works when cold, and five plates 
were painted with white lead on cooling down to 80 deg. 
Cent. after rolling. Finally, six plates rolled in the normal 
manner were pickled in cold 5 per cent. hydrochloric acid, 
and four were descaled by sand-blasting. 

Very careful observations were made of the condition 
of the plates immediately before painting, and two detailed 
inspections have been made (in September and November) 
prior to the second painting. It is perhaps too early 
as yet to draw definite conclusions from these observa- 
tions, particularly since a good deal of the hull of this 
vessel has suffered considerably from mechanical damage, 
but the results have been sufficiently interesting to justify 
further tests on similar lines, preferably with a seagoing 
vessel. Inspection of the “Cactus” will, of course, 
continue. 

(6) Admiralty Trawler.— With the kind permission of the 
Admiralty, a series of tests of a similar type to those 
carried out in the case of the steel lighter ‘‘ Cactus ” 
will be carried out with twenty-eight plates used in the 
construction of an Admiralty trawler of 10ft. draught, 
to be built by Henry Robb, of Leith, in the course of the 
next month or two. 

It is proposed that the plates specially studied shall 
include some rolled to finish at an abnormally low tem- 
perature, and that certain plates shall be painted with 
white lead at the works immediately after rolling while 
still at 80 deg. to 90 deg. Cent., and others in a similar 
manner when cold. In addition, it is suggested that some 
plates shall be dipped in linseed oil while still at 200 deg. 
to 250 deg. Cent., and that pickled plates shall be included. 


Comments. 

As matters stand at present, it is considered that, since 
the effectiveness of the paint is largely affected by the 
condition of the surface of the plates at the time of paint- 
ing, considerable attention can with advantage be given 
to the effect of the amount of scale, its nature, and also 
to the effect of freedom from scale. The author believes 
it to be true that in the old days hulls were launched at 
times without initial painting, and that the saline estuary 
water pickled away the scale, and in such cases made the 
painting a more efficient job. 

Scale may be removed by pickling or by sand-blasting, 
but the cost of such procedure would add very materially 
to the cost. The Committee’s experiments also indicate 
that plates oiled whilst hot also effectively retain their 
paint ; again, expense is entailed. 

If rolling temperatures are modified to produce a 
desirable type of scale, the output of the mill is seriousiy 
effected, and thus in this direction again additive cost 
would be entailed. 

In the very competitive business of shipbuilding, any 
introduction of more costly technique is undesirable, but 
it is clear that the shipowner and shipbuilder should weigh 
the added maintenance charges which are occasionally 
encountered with bad cases against the cost of procedure, 
the result of which appears to give greater hope of eliminat- 
ing such cases. 


PART II. STEELS RESISTANT TO MARINE 


CONDITIONS. 


Plates and sections of mild steel have initially invariably 
an oxide, and generally a scale, surface. The chemical 
composition and physical characteristics of the scale and of 
the underlying oxide layer are variable and unreliable. 
They are mechanically fragile, and are usually not imper- 
vious to aqueous solutions, hence the difficulties discussed 
in the preceding section. The underlying metallic steel 
is readily attacked by sea water. What is the reason 
for this action of sea water ? The details of the mechanism 
are still subject to differences of opinion, but, broadly 
ing, the process is an electrolytic one, the surface 
of the mild steel containing potentially anodic and cathodic 
areas which, in the presence of such an excellent electrolyte 
as sea water, lead to solution of iron at the anodic areas. 
The only effective manner in which this process can be 
arrested is by applying coatings of paint. This paint, 
although permeable to some extent, offers a very high 
resistance to the action of the sea water, and thus reduces 
the attack to negligible proportions. Unfortunately, 
paint deteriorates with time, and it is liable to suffer 
seriously from mechanical damage, while periodic repaint- 
ing is costly and often inconvenient. It is therefore very 











In addition to collecting information from various 
sources, the Committee has, in a number of cases, i 





* See Corrosion Committee’s Second Report, pages 161 et seq. 


* Ibid., page 180. ai ig 
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desirable that steels should be available which will not 

suffer a serious corrosion when the unprotected metallic 

surface is exposed to marine conditions. The last twenty 
years has seen great progress in this direction. 

Space does not permit a detailed survey of the experi- 
mental developments, but it may be stated that the 
addition of about 13 to 14 per cent. chromium to steel 
produces, as established by Brearley, the steel from which 
a stainless knife could be made. Thus, a very much 
more resistant material, by virtue of the properties of 
its passive oxide film, was available. This film, which, 
owing to the presence of the chromium, forms quite 
automatically in the presence of oxygen, prevents contact 
between the metal surface. and the electrolyte ; but in 
the case of this 14 per cent, chromium stainless steel, 
while the protection is enormously greater than with 
ordinary mild steel, weak spots exist which, under the 
action of the penetrating chlorine ions present in sea 
water, frequently break down. This leads to attack by 
the sea water of the underlying metal, which, in view 
of the large cathodic area of remaining oxide film, is often 
of a pitting type. The rest of the surface may remain 
protected by the oxide film, or the breakdown may 
gradually spread, giving rise to more general attack. 

Thus for complete resistance it becomes necessary 
to increase still further the protection afforded by the 
passive film, and this is accomplished, for instance, by 
raising the chromium content to 18 per cent., while at the 


copper, duralumin, Monel metal, solder, and silver solder, 
the specimens being imm in sea water at room 
temperature for times up to three months. The results 
bring out clearly the properties of the 18/8 CrNi steel, 
the attack on the 14 per cent. chromium stainless steel 
being, in most cases, accelerated, whereas the 18/8 CrNi 
steel remained entirely unaffected. Acceleration of the 


steel gudgeon bushes and the mild steel bottom gudgeon 

cap might well be laced with rustless castings. The 
author has learned with great satisfaction that an austenitic 
rustless steel gudgeon bush fitted to the single gudgeon 
of the “‘ Aquitania ” shows practically no deterioration 
or sign of wear after six years of service. This is a valuable 
result, Thus for rudder parts, propellers, keel ‘bolts, 


Taste I-—Analyses of Typical Steels. 





le 


Steel. | Si. x 

Mild steel plates and sections : (a)! 0-10 F 0-04 
(b)} 0-16 | 0-09 

(c)| 0-23 | 0-04 | 

(d)| 0-45 | 0-3 | 

Heavy mild steel forgings | 0-10 0:12 | 

Stainless steel +> es] 0°27 0-35 | 

Austenitic chromium-nickel steel: - (a)} 0:12 i 0-55 | 
0-11 0-25 


(6) | 


attack on the mild steel with corresponding protection 
of the metal in contact also occurs, of course, under such 
conditions. Contact with the 18/8 material in certain 
cases caused some increase in the attack on the non-ferrous 
materials. Such facts must be taken into consideration 
by the designer. These experiments, of course, relate to 





same time adding 8 per cent. nickel. This gives an 





Ifin. bar 


conditions where the corrodible metal was unprotected. 











Tasce LI. ure sai Mackansent and fala lsat Tests. 
bE 
El. lim. | EL, poreentage | 
MS., taken Y¥.P.. | El, per- on Red., 
Stecl. | tons per as 0-50 | tons per | centage | 2in. x 0-564in. | area Izod 
| sq. in: percent. | sq.in. | on 8in. | diameter or | per cent,/ impact. 
peels stress. | | thickness. 
Mild steel plates and sections : | { | 
(G) 2, BRIO | ~0 es. te) ina 5c" cant peed 15-2 | 19-2 26 31 } 63-5 | 48 | 
(6) Gin. angle iy | 29-4 | 17-5 20°6 26. | 30- 61-9 | 50. | 
(c) 1}in. plate 32-0 | 15-9 Wl 23-5 | 27-5 50, | of 
(d) jin. plate... 396 | 19:5 20-7 | 15-5. | 20 | 26-4 40.7 
Heavy mild « steel forgings 4 25-5) | 12-5 16-0 dey 33 }. 65 |} 30 
Stainless steel, 3in. diameter 48 } 28-0 35 Does co 26-5 ; 60 oe 
Austenitic stainless steel : | | ! i 
CrNi 18/8 plate . a es ols ARISE SES DSP 14-5 | 21 | 36 50 | 54 100 
3in. diameter bar... AER Re ue | 14-0 22 - 49 | 62-6 100 
Austenitic stainless steel, CrNi 12-5/12-5,| 35 | 10-5 | 16 64 73 100 
t 


austenitic steel, which is, for all practical purposes, fully 
resistant to marine conditions. 

While the present high cost. of non-corrosive, alloy 
steels makes their employment on any large scale uneco- 
nomic for structural purposes, yet there are many uses 
for which such steels can be of value to the shipbuilder. 

The difference between the three types of steel is clearly 
brought out by the following results, obtained with 
specimens immersed in sea water for twenty-eight days 
at room temperature under exactly comparable conditions 
(see table below). 





Clearly the 18/8 CrNi steel is eminently suitable for 
use where it is desirable or necessary that the material 
should resist marine conditions without any applied 
protective coating of the paint type 

There are one or two circumstances which must be 
avoided if complete resistance is desired. Thus contact 
with inert substances, such as wood, which are nevertheless 
permeable in some degree to sea water, and also provide 
an oxygen screening effect, may cause some corrosion. 
This is because any breakdown in the passivity can only 
be repaired much more slowly with a seriously restricted 


























Analysis. Area,| Loss, 
Material. Condition. |——-—_——— — | cm.* | gm. Remarks. 
Mae losin [oN | Ge, | we | 
PSE MSE! it PE SALTY SRE i ckicallaised scene, BBos bani =u 2s cel i 

Mild steel cylinder Normal- f | 0-32 0-65 | 0-21! 0-41! Nit | | 14-9 | 0-0983 General attack 
Mild steel ised 0-17 | 0-53 | 0-05 | Nil | Nil | | 54-6 | 0-2729 | General attack and some 

| | | { pitting 

ui bik ieee } H u cuestaeme 
Stainless steel eylindor T. 750° £| 0-29 | 0-34 | 0-45 | 0-18 | 14-49 | — | 15-1 | 60-0006 | Very slightly pitted at ends 
Stainless steel sheet 0.Q. 9504 | 0-31 | 0-33 | 0:94 | 0-20 13-29.; — | 54-6 aa 0-0021 | Pit ted 
Staybrite steel cylinder, AC. | 0-16 | 0-31 | 0-30 | 7-82 |. 18- 42 ta 0. 0000 | Unaffected | 
Staybrite steel sheet .. 1150°C. || 0-14 | 0-31 | 0-63 | 7-95 | 17-46 | 0-63 is. 7 | 0-0000 Unaffected 











Indeed, the author has examples of total immersion 
m sea water indicating an absence of corrosion in 18/8 
chromium-nickel steel after an exposure for ten years. 
In a very drastic experimental wet and dry test, in which 
emeried cylinders of the steels were dipped hourly in 
sea water for about one minute and the test was for 
twenty-eight days at room temperature, the results were 
as follows :— 


Material. Area, Loss, Remarks. 
em.” gm. 
Mild steel 14-09 0 - 3029 General attack 
Stainless steel 14-09 0 -0060 Pitted 
Staybright steel 13-84 0-0004 Very slight local 
rusting 


Some results (see table below) taken from the First Report 
of the Corrosion Committee illustrate the behaviour of 3in. 
by lin. by fin. emeried plates when exposed. to.3 per cent. 
NaCl spray once daily for thirty-six days (Sundays 
excepted) in an industrial atmosphere. These show the 
great superiority of the 18/8 CrNi steel| under conditions 
typical of intermittent sea spray, which is, of course, a 
very drastic test of the resistant properties of a material. 





oxygen supply, with the result that breakdown may pro- 
ceed as fast as, or even faster than, the natural tendency 
to repair, and appreciable corrosion results. It is for this 
reason that under atmospheric conditions deposited 
dirt should not be allowed to remain on the surface of 
the steel for longer than necessary. 

Intercrystalline corrosion of the 18/8 steel did in the 
early days cause some trouble, but with the latest materials 
there is no longer any danger of the occurrence of this 
type of attack. 

In Tables I and II will be found the comparative analyses 
of the ordinary shipbuilding steels and of the ‘‘ rustless ”’ 
steels, together with the essential comparative data 
concerning their mechanical and physical properties. 

Although metallurgical research has made such progress 
that rustless steels are now available, it must be recorded 
that the addition of large percentages of chromium and 
nickel, coupled with the fact that at this stage only a 
small tonnage of steels is produced and in many diverse 
forms, results in the materials having only limited applica- 
tion, the cost of production at the present time being 
considerable. Nevertheless, they are being applied in 





| 
} 
Material. | Conditic 


Mild steel (Corrosion Committee steel x with Q- 21 per| As A. c. 920° 
cent. carbon) 
Stainless steel (0-3 per cent. C, 13-8 per cent. Cr) 


Staybrite steel (0-15 per cent. C, 8-96 per cent. 
18-29 per cent. Cr, 0-69 per cent. W) 


The question of possible clectrolytic contact action 
between different metals sometimes arises, and in this con- 
nection also tests have been carried out at the Brown-Firth 
Research Laboratories with a wide variety of combinations. 
These have included mild steel, stainless steel, and Stay- 
brite steel in contact with bearing metal, bronze, brass, 


..| A.C. 950°C 
| T.200°C. | 
Ni,| A.C. 150°C. 


Gain in weight 





(mgm.) 
eres SRG ee NT Ap ce (at 50 mags.) 
om. | After weight after derusting. 
| As taken | washing | (mgm.), 
| off test. | free from after 
} | Nal. | derusting 





C. | 572,573 | 492, 484 | 673, 684 | Pitted to honeycombed 











| 
| 


73, 76 10,9 | 35,35 | Considerable Pivting ting 
slight honéycombin 
53,43 | ~1,=3) 6,8 One or two'smaill pita’ 
| 
{ 





many directions, invariably where the unprotected metallic 
surface is desired, or where particularly onerous service 
has to be met. 

Interesting examples may be stated. 

One important place where corrosion and consequent 
play occurs is in the rudder-post gudgeon, . The mild 





| | 

Mires: (icv, iazidsudlidedd Mi. bad, ambaact site 
0-47 | 0-028 | 0-035 | 0-08 l lo 

0:62 | 0-035 | 0-031 | 0-13 | cad pet 
0:65 | 0-034 | 0-038 | 0-14 aie 
0-65 | 0-024 | 0-034 | 0-10 | | pecd-3 
0:35 | 0-085 | 0-032 | 0-10 5 — 4 | iacl 
0°26 | 0-025 | 0-020:} 0-85 | aBeb fo = | 
0-30. | 0-025 | 0:016.| 8:15 | 18-2 | 0-63 | 0-65 
0-26 |.0-024 | 019 [12-7] 42-8 | =} — 





stern bolts, and protection plates, we have here a very 
useful material. 

As materials for turbine blading, the high-chromium 
stainless steel, the high-nickel-chromium steel, and the 
high-chromium-nickel are each finding their niche accord. 
ing to the onerousness of the particular conditions. 

The advent of the superheater brought with it the 


| | Thermal 
i | expansion 
Fatigue Magnetic ptor | pet - C. 
limit. properties. | H=650, | 
| 20/ "400° C. 
e i | . T OM ile 52 0 
+13 | Highly magnetic | 350 | 0-0000136 
+14 | Highly magnetic | 320 | 0-0000135 
14:5 | Highly magnetic | 290 | 0-0000133 
+16-5 Highly magnetic | 270 0-0000130 
+13 } Highly magnetic | 350 | 0-0000136 
+21 Magnetic | 270 | 00000115 
4-175 Practically non-magnetic | 1-7 | 0-0000178 
E17: a | 0-0000178 
£15 | Practically non-magnetic | 1-01 00000184 


| 


problem of supports for the tubes, and, as far back as 
1921, it was found that mild steel was useless when used 
for the service type of superheater support. It is now 
universal practice to use a high-chromium-nickel steel 
to which tungsten has been added, such as H.R. Max, 
Pyrista and Era, and flame baffles are constructed of 
the same material. Incidentally, the recently converted 
“ Asturias’ and ‘ Alcantara,” using Johnson boilers. 
have supports made of steels. The increased use of 
preheated air caused the M.S. combustion tubes to fail, 
and cast H.R. Max tubes and palm supports have given 
great service under the arduous conditions. Exhaust 
valves for Diesel engines are being effectively produced 
in similar new steels. In other words, recent metallurgical 
progress is supplying interesting solutions of many tech- 
nical difficulties associated with marine engineering 
development. 








FLOW OF THE ABERDEENSHIRE DEE. 


THe organisation of this river survey arose as a result of the 
Ness Basin Survey, which was established by Captain W. N. 
McClean, and is maintained. by his organisation of “* River Flow 
Records,”” The support of the survey given by the Fishery 
Board for Scotland and the Department of Health for Scotland 
resulted in the installation of water level recorders by the Water 
Authority of Aberdeen and the provision of a flow gauging site 
by the Dee District Fishery Board. The Water Authority is 
maintaining the gauges and water level records ; and the com- 
pleted records for 1934, now published at 10s. éd., are the work 
of ‘‘ River Flow Records.’ 

The principal work involved was the accurate measurement of 
river flows for all stages of the river from low water up to high 
flood with a twin-punt apparatus, which is the first of its kind 
used in this country. Durmg the British Association meeting at 
Aberdeen in September, 1934, demonstrations were witnessed 
by many of the members. The river gaugings continued till 
well on in December ; work on the floods continuing night and 
day during four high floods; the short duration of floods and 
their rare occurrences makes the night work essential. 

These records of the Dee represent the first case in which 
really ts of run-off have been established 
on a big river where, at the same time, a definite variation of 
rainfall can be depended on. 


+ 











PERSONAL AND BUSINESS ANNOUNCEMENTS. 





Mr. Bruce Dawson, F.R.1.B.A., of Messrs. Dawson and 
Ventress, factory architects and consulting en, rs, of 14, 
Victoria-street, Westminster, 8 -W.1, has retired from business. 

E. W. 8. Ventress, A.M.I. Mech. E. . is now carrying on 
the practice under his own name at the same address. 


Wim Asquiru, Ltd., Halifax, recently announced that 
the sale of its machines in Birmingham and the Midlands had 
been taken over by Drummond (Sales), Ltd., Subsequent 
negotiations have resulted in the area covered by Drummond 
(Sales), Ltd., being extended, and they now nt the com- 

any’s interests in the counties of : Cornwall, Devon, Somerset, 

rset, Wiltshire, Berkshire, Hampshire, Buckin bam, Surrey, 
Sussex, Essex, Kent, London, Middlesex, Hertford, Bedford, 
Suffolk, as well as the Midland counties already mentioned. 








CALENDARS, DIARIES, &c. 


Bruck Peesies anv Co., Ltd., Edinburgh.—-Wall calendar, 


with monthly tear-off sheets. 





MeErropoLiTaN-ViICKERS ELECTRICAL Company, Ltd., Trafford 
Park, Manchester.—_-Wall calendar, with monthly tear-oi: sheets. 
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Markets, Notes and. News. 


Unless otherwise specified home trade quotations 
A comprehensive list of the prices of materials mentioned below will 


The prices quoted herein relate to bulk quantities. 


f.o.b. steamer. 


Anglo-Continental Steel Agreement. 


Tue steel markets of the whole world will heave 
a sigh of relief that-at length the British and Continental 
steel makers have reached an agreement, since the alter- 
native was @ price war, which could have benefited no 
one, not even the consumer in the long run. The arrange- 
ment followed more or less the lines expected. The British 
makers accepted the Cartel’s demand for a quota of 
643,000 tons per annum and a reduction of the duties to 
334 per cent. from the existing 50 to 60 per cent. to which 
they were raised on March 26th. Presumably the consent 
of the Government has been obtained to the latter proviso 
although the official statement merely says that the 
Government will be requested to suspend the duties for 
the three months. It is announced that the arrangement 
will come into force in seven to ten days, and is to be for a 
trial period of three months, Nothing has been disclosed 
as to the method of controlling the imports, which, of 
course, during the trial period will amount to only one- 
quarter of the 643,000 tons, or 160,750 tons. It is reported 
that licences will be issued, but by what authority and 
whether to the buyer or the importer is not very clear. It is 
probable, however, that for a good part of the trial period 
there will be a certain amount of confusion, since there 
are still large tonnages of Continental steel to come into 
this country against contracts, and at the moment it is 
not clear whether these will be included in the quota. 
The export markets have been upset this week by the 
practical withdrawal of most of the Continental steel works 
as @ result of the reorganisation of the Cartel selling 
methods. In an effort to obtain a greater measure of 
control over the prices quoted the Cartel has restricted the 
power of the selling organisations of the various groups 
to accept orders. These have now to be sent to central 
comptoirs before they can be confirmed. For this purpose 
orders for steel bars have to be submitted to an office in 
Luxemburg, whilst the central office for plates is in 
Diisseldorf, for sections in Paris, and for semis in Brussels. 
This, naturally, occasions delay and certainly will not be 
popular amongst merchants. It is possible, however, that 
it may be effective in checking the low quotations which 
have ruled for some time for India and the Far East. 

Pig Iron. 

The market settled down after the Easter 
holidays more quickly than might have been expected, 
and although business has not been active the turnover 
has been moderately satisfactory. Compared with the 
conditions ruling at this season a year or possibly two 
years ago, the demand is less than normal, but something 
in the nature of a boom was then prevailing. The additions 
made to the stocks in the makers’ hands on the North- 
Fast Coast during recent weeks have not been important, 
but the present demand does not seem strong enough to 
promise their early liquidation. The amount of new 
business in Cleveland iron has been disappointing, but 
deliveries against current contracts have been well 
maintained. Some concern is expressed at the tendency 
shown by consumers in other districts to use makes other 
than Cleveland iron, and it is suggested that this may be 
due to the close organisation of the pig iron industry 
which has taken place during the past year or two and 
to the producers’ price maintenance scheme. On the other 
hand, this may be a temporary phase, in which case 
Cleveland iron may regain its popularity. There have 
been occasions in the past when the demand for this iron 
has declined for a time in favour of other brands. In 
the Midlands business has been somewhat lethargic. 
The tendency in this market is for consumers to buy 
from hand to mouth, as they are well aware that con- 
siderable stocks exist in the makers’ hands. Most of the 
producers, however, hold good contracts against which 
deliveries are accepted with regularity, so they are not 
in a mood to worry over the future. In Scotland the 
number of blast-furnaces in operation has been increased 
to eleven, four of which are employed in the production 
of hematite, two on basic, and five on foundry iron. 
The stocks at the producing works are not heavy, and 
it is reported that in the case of some brands there is 
only a small reserve. The demand is steady, but almost 
entirely upon home account, the export trade having 
been insignificant for some time. In Lancashire normal 
business conditions were not resumed until this week, 
and then transactions in pig iron were of an uninteresting 
character. The light foundries, however, are showing 
rather more interest than before the holidays, and the 
demand from the heavy engineering works continues 
to show signs of expansion, although there is room for 
considerable improvement in the requirements of this 
industry. 


Scotland and the North. 


Although new business has, been limited to a 
stream of hand-to-mouth orders, deliveries by the Scottish 
steel works have been on a satisfactory scale. There 
have not been many forward contracts placed, but the 
general view is that once the international situation is 
cleared up business in all departments will become more 
active. Heavy deliveries of plates and shipbuilding 
sections are being made to the shipyards and fresh orders 
are expected to mature in connection with recent contracts 
for new vessels. A slight improvement has been noted 
recently in the export demand, and some of the works 
have more orders in hand on overseas account than for 
a long time past. Irregular conditions continue to rule 
in the sheet trade and the seasonal demand from the 
motor car manufacturers is beginning to slacken. Other 
home consumers, also, are restricting their purchases, 
so that the situation in this A iving of the industry is not 
at the moment as good as during the first three months 
of the year. The keen competition experienced in the 
export markets from foreign suppliers has prevented 








the decline in the home demand for sheets being balanced 
by increased overseas trade. The situation at the Scottish 
re-rolling works has improved of late, and there is a 
fairly good output of small bars and sections. The Scottish 
makers require £8 12s. d/d less a rebate, and for export 
quote £7 10s. f.o.b. Glasgow; but they appear able to 
do a fair amount of business in certain export markets. 
In Lancashire the lull noticeable in the demand for 
finished steel before Easter has continued, but recently 
some of the consumers have secured contracts which 
should result in an improved request for steel materials. 
The constructional engineers in this district are irregularly 
employed, but, on the whole, this industry continues to 
take good supplies of structural steel. The call for bright 
drawn steel bars has shown signs of declining lately, 
but a steady business has passed in special steels. 


The Midlands and South Wales. 


Holiday influences have been noticeable in 
the Midland finished steel market this week, and business 
is not likely to become active until after the Jubilee 
celebrations. Considering the general situation and the 
uncertainty regarding the outcome of the negotiations 
between the British steel makers and the Cartel, trade 
in iron and steel has been up to expectations. Most 
of the re-rolling mills resumed work on Thursday of last 
week, but some consumers did not start until even later. 
The demand for structural steel has been listless, but 
this can be accounted for by the fact that some of 
the constructional engineers have just finished important 
contracts, and for the time being their requirements 
of this class of material will not be so heavy as during 
the past month or two. Many of the producers of steel 
sections report that they have less work on their books 
than was the case earlier in the year; but the industry 
is evidently under the impression that work is being held 
up pending the result of the Cartel negotiations. Most 
of the business which has reached the mills of late has 
been made up of small parcels, and this has given rise to 
complaints of the need for frequent roll changing and 
consequent increases in overhead chai There has 
been a strong demand for strip since the advance in the 
duties, and the request for small bars is improving. Trade 
in these materials, however, is checked to some extent 
by the large importations of Continental material which 
are reaching this country against old contracts. The 
arrangement between the Continental suppliers and British 
consumers by which the increase in the duty is shared 
makes the price, d/d Midlands, about £7 15s. for small 
bars. At the same time it considerably reduces the 
f.o.b. price. Associated British works continue to quote 
£8 12s. less a rebate of 2s. 6d. to 5s., and unassociated 
works about £7 12s. 6d. For export the quotation is 
£6 17s. 6d. to £7. The market in South Wales has been 
rather dull of late, as the steel requirements of the tin- 
plate works are not so heavy as in the early part of the 
year. There has been some improvement since the higher 
duties in the demand for semis; but most consuming 
works covered their requirements before the tariff was 
raised. The demand from the shipyards for steel has been 
disappointing, but the ship-repairing yards have been 
rather busier during recent weeks. 


Current Business. 


A contract valued at over £100,000 has been 
placed by the South African Iron and Steel Corporation 
with Ashmore, Benson, Pease and Co., Ltd., of Stockton- 
on-Tees, for a blast-furnace for the corporation’s plant 
at Pretoria. Davy Brothers, Ltd., engineers, Park 
Iron Works, Foley-street, Sheffield, have obtained a 
contract from the Russian Government for a forging 
and rolling plant capable of producing 36,000 tons of 
railway tires per annum. Watsons (Metallurgists), 
Ltd., of Sheffield, are supplying one of their Greaves 
Etchells type of electric furnace of 10 cwt. capacity for 
a steel foundry in China. A contract for a 25.000-kW 
turbo-alternator and condensing plant for the Electricity 
Supply Department of the Western Australian Govern- 
ment has been placed with C. A. Parsons and Co., Ltd., 
Heaton Iron Works, Newcastle-on-Tyne. The North- 
Eastern Marine Engineering Company, Ltd., has been 
given a contract for converting the s.s. ‘‘ Maimoa,” 
11,000 tons d.w., owned by the Shaw, Savill and. Albion 
Company, Ltd., to superheating. The Department of 
Overseas Trade reports that the following contracts 
are open for tender :—Brazil, Rio Grande do Sul State 
Railways: 130,000 kilos. of dog spikes and 12,000 kilos. 
of coach screws (Port Alegre, May 27th). South Africa, 
Union Tender and. Supplies Board: 3555 cast iron 
3}in. by 9ft. spigot socket pipes (Pretoria, May 
24th). South African Railways and Harbours: Steel 
angles, flats, squares, and plates for the manufacture of 
railway coaches (Johannesburg, May 27th). Egyptian 
Ministry of Public Works: Mild steel plates and angles, 
bolts, nuts, and rivets, for Government workshops 
(Cairo, May 27th). Indian Stores Department : ee 
tor transformers, converting equipment, and switc 
for a power station at Peshawar (Simla, May 26th) : ; 
helica] bolster springs and laminated bearing springs, 
volute draw and buffer springs, helical buffer springs, 
bearing springs, and spiral side friction springs for railway 
vehicles (Simla, May 14th). Argentine Department of 
Surveys and Works: Pontoon suction dredger without 
means of propulsion, but with complete equipment 
(Buenos Aires, prego 19th); seamless steel tubes for 
locomotive boilers, superheater coils, and stationary 
boilers and flexible steel tubing for steam, &c. (Buenos 
Aires, June 4th). Wellington, N.Z., Public Works 
Department: Two control gates for parallel tunnels, 
complete with frames, runways, staunchings, &c. (Welling- 
ton, July 16th). New Zealand Posts and Telegraphs 
Department : 3 miles of solid drawn or lap-welded steel 
pipes, 3in. diameter (Wellington, June 11th). 








are delivered f.o.t. Export quotations are 
be found on the next page. 


Copper and Tin. 


The buying movement in the electrolytic copper 
market appears to have spent itself for the time being, 
and on the eve of the commencement of the restriction 
scheme the market has become distinctly quiet. The 
position of consumers appears to vary considerably, and 
whilst some have aceumulated stocks in anticipation 
of a rise in price as a result of the scheme, others are 
understood to have poor reserves. The market seems 
to anticipate a period of hand-to-mouth buying, but 
there is little doubt that an effort will be made to raise 
the price from the existing figure of 7.70c., or £36 c.i.f. 
In some quarters the view is expressed that prices will 
not make any appreciable move until the plan has been 
in operation for a week or two, when the restriction of 
production and the limitation of American exports should 
exercise an influence upon the world’s markets. German 
and Italian consumers have bought with some freedom. 
but have not in all cases been successful in purchasing 
the quantities they required owing to the difficulties 
of arranging finance under the exchange restrictions in 
force in those countries. After a period of dullness the 
London standard copper market has become more active. 
There has been a considerable amount of profit taking, 
but the expected reaction has not occurred, This is 
probably because hedging transactions undertaken by 
merchants against their sales of electrolytic copper have 
enabled the metal disposed of by speculators to be easily 
absorbed.... The tin market appears to be passing 
through an uninteresting phase. The International 
Research and Development Council has published 
statistics which show that the world’s consumption for 
the year ending February, 1935, was 119,795 tons, com- 
pared with 127,574 tons for the previous year, a decrease 
of 6-1 per cent. It is pointed out that the consumption 
of 6278 tons in Russia during the twelve months is the 
highest recorded for that country, and represents an 
increase of 64-6 per cent. over the previous year. 


Lead and Spelter. 


The situation in the lead market has not changed 
much for some weeks, and is not likely to do so until 
the question of the duty. upon imported lead is settled. 
The firmness of the price may be attributed to the steady 
demand from the consuming industries. Manufacturers 
of lead products for the building trades seem exceptionally 
busy, and their requirements of pig lead appear to be 
expanding. The cable makers also have bought more 
freely, and the situation in this industry is improving. 
As is usually the case towards the end of the month, the 
margin between the price of prompt and forward metal 
has become narrower, but this is due to the technical 
position on the London Metal Exchange, and the normal 
contango will probably be restored early in May. The 
American statistics show a slight increase in the stocks 
in that country from 226,800 short tons at the end of 
February to 228,200 tons at the end of March, whilst 
the production in March increased by 5200 tons to 32,600 
tons.... Although prices have been moderately firm 
in the spelter market, the demand has been listless, and 
consumers for the most part have been content to take 
prompt parcels as they required the metal. The brass 
industry has bought moderately, and fair quantities have 
also been taken by the battery makers. There is fresh 
talk that the Spelter Cartel, which broke down a few 
months ago, will be re-formed, but this seems unlikely. 


Non-ferrous Metal Average Prices. 


For the first time for many months the official 
average prices of the non-ferrous metals dealt in on the 
London Metal Exchange showed an improvement in every 
department. This reflects the brighter conditions which 
have ruled during April and the advances in the prices of 
copper and tin in that month. The average price for 
standard cash copper shows an improvement over the 
March figure of £2 14s. 4d. and for three months of 
£2 15s. 7d., whilst the quotation for electrolytic copper 
increased by £3 5s., compared with the March average, and 
that for wire bars by £3 7s. The average for best selected 
copper also improved by £3 3s. 10d. The increase in the 
average price of tin was even more marked, being in the 
case of cash tin £7 14s. 3d. and for three months £8 0s. 11d. 
over the March figures. There was also a decided advance 
in the average price of lead, which for shipment during 
the current month was £1 4s. 5d. higher than for March 
and for shipment in the third following month £1 5s. 5d. 
up, the mean increasing by £1 4s. 11d. Im the spelter 
market the firmness was not so noticeable as in other 
departments, but the average price for shipment during 
the current month showed an increase of 15s. 11d. and for 
the third following month 17s. 6d. on the March average, 
whilst the mean was l6s. 9d. higher. The following are 
the official average quotations of the London Metal 
Exchange for April :— 


STaNDARD COPPER .. Cash.. .. £31 5 ai 
3 Months. . £31 13 
Settlement £31 5 3 : 
ELECTROLYTIC COPPER .. hese ee £35 1 10} 
Execrrotytic Wire Bars £35 3 6 
Best SeLectep CoPPER.. aes £34 13 0% 
SranpaRp Tin .. Cash.. .. £223 13 8} 
3Months.. £219 18 Oj 
Settlement £223 13 9 
For shipment the current month F £12 4 7} 
For —— the third _ following 
LEAD month £12. 9 2 
Mean... £12 6 10 
Settlement £12 5 1g 
For shipmeut the current mouth. £12 17 94 
For oo opmaegs the third d following 
Sretrer{ month. 2 £13 2 6} 
Mean : £13 0 24 
Settlement £12 18 4 
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Steelmakers : 
PIG IRON. 
Home. Export 
(D/d Teesside Area) 
N.E. Coast— £8. d. £ s. d. 
Hematite Mixed Nos. 38:6... 3 2-0 
No. 1 3°O 0%. 3.2 °6 
Cleveland— (D/d Teesside Area) 
te em eer ee ee Pak 3.4 0 
No. 3 G.M.B. 6s. Pootneee Bad 3 1 6 
No. 4 Forge .. .. $2618. 3.0 6 
Basic (Less 5/— ben i 3.7 6 -- 
Mrpianps— 
Stafis.— (Delivered to Black ew Station) 
North Staffs, Foundry 3 11 
” so  Batge: 2.08.4 : = 
Basic (Less 5/- rebate)... 312 6.. - 
Northampton— 
Foundry No.3 .. .. $3 &:..;, - 
DORR icoleg cue pth ate ww. - 
Derbyshire— 
No.3 Foundry .. .. 311 0. - 
WD Sane tine yg > . 6 0. — 
SootLanp— 
Hematite, f.0.t. furnaces 311 0 . - 
No. 1 Foundry, ditto .. 312 6. -- 
No. 3 Foundry, ditto 310 0. — 
Basic, d/d (Less 5/-rebate) 3 7 6. — 
N.W. Coast— 
(3 12 6d/d Glasgow 
Hematite Mixed Nos. .. is 0 6 ,, Sheffield 
4 5 6 ,, Birmingham 
MANUFACTURED IRON. 
Home Export. 
Lancs.— £s.d £6. ¢ 
Crown Bars 9 12). 6 -- 
Best Bars 10 2 6 — 
S. Yorxs.— 
Crown Bars... .. .. 912 6. 
Best Bars eee eS a 
Mrptanps— 
Crown Bars .. m 8 ae — 
Marked Bars (Staffs. ere: ey ee ee - 
Nut and Bolt Bars 7 5 Oto7 15 0 — 
ScoTLanD— 
Crown Bars .. .. .. 912.6 9 56 0 
Best. . 10 2 6 915 0 
N.E. Coast— 
Common Bars ot DP BE we, 815 0 
Best Bars bs DS ee ee SE 6 & 915 0 
Double Best Rate oe 1k: oS 10 0 0 
STEEL. 
LONDON AND THE SouTH— Home. Export. 
Ss a. £ os. d. 
Angles 810 0. ot 
Tees. . 910 0. 8 7 6 
Joists 817 6. 7) 6 
Channels. : 815 6. 712 6 
Rounds, 3in. end w up 910 0. 8 7 6 
os under 3in. 814 6. 700 
Flats, 5in. and under .. 8146. 700 
Plates, jin. (basis) 900. 715 0 
ie Hit. or. 9 6 0. 8 00 
BS din. .. 910 0. 8 56 0 
fin. .. 915 0. 810 0 
a tin. .. 910 0. 8 5 0 
Norrn-East Coast— £ s. d. £8. d. 
Angles S57 °O% “Sie Te 
Tees. . . . =. 8 7 6 
Joists 815 0. 77 6 
Channels. . rs 812 6. 712 6 
Rounds, 3in. and up a ge ae 
ol under 3in. 812 0. 710 0 
Plates, jin. .. 815 0. 715 0 
re fyin. .. 900. 8 0 0 
* din. .. 950. 8 5 0 
am fein. .. 910 0. 810 0 
a tin. . 9:62:48. . 8 5 0 
Boiler Plates, fin. Oy 8.0 .scive 8 5 0 
MipLanpDs, AND LEEDS AND District— 
£ s. d. £ sd. 
Angles & Fé... peeey Ae 
Tees. . o 7 @, 8.26 
Joists 815 0. 77 6 
Channels. 812 6. 712 6 
Rounds, Bin. pare up S 5.65. 6 F228 
Sr under 3in. 812 0. 710 0 
Flats, 5in. and under .. 812 0. 817 6 
Tlates, fin. (basis) S176. 715.0 
va fein. .- Ss 8%; 8 0 0 
a tin. .. 976. 8 5 0 
a jin. .. 912 6. 810 0 
” fin. 96560. 8 5 0 
Boiler Plates, a: 976..715 O0t0o8 5 0 


Makers’ official home trade prices, per ton, delivered buyers’ stations. 
joists 22s. 6d.; plates and sections, 15s. 





STEEL (continued). 


ner papi mneniberenreamentnten ety are 


Home. Export. 
Guascow anp District— £ os. d. £ s. d. 
Angles See ss 7 2 
Tees. . es oh GE pate ee 
Joista S$... + BR Se 
Channels... .. 812.6... 712 6 
Rounds, 3in. and up OD. Fer. 8 7 6 
o under 3in. 8120. 710 0 
Flats, Sin. and under .. 8 12 0. 817 6 
Plates, jin. (basis) 815 0. 715 0 
oo eee: be 900. 8 0 0 
% pS ae e885. 8 5 0 
oo ie 910° 0». 810 0 
ee e865; 8 5 0 
Boiler Plates . . 9 5 0... 8 656 0 
South Watres ArEa— Sal £ s. d. 
Angles i hak se 7% 
Tees. . 976. ey wet 
Joists 815 0. 770 
Channels... .. .. 813 6% 712 6 
Rounds, 3in. and up 9 .4...4 8 7 6 
* under 3in. 812 0. 710 0 
Flats, 5in. and under .. 8 12 0. 817 6 
Plates, jin. (basis) 817 6. 715 0 
0. He ae F 9.2 6. 8 0 0 
ene  aaer G07 4% 8 5 0 
5 eda 912 6. 810 0 
+84 fin. .. 910 0. 8 5 0 
TRELAND— BELFAasT. Rest or IRELAND. 
fe a 2s. a. 
Angles 812 6. 815 0 
Tees. . 912 6. 915 0 
Joists mf 900. 9 3 6 
Channels.. .. .. 817 6. 900 
Rounds, 3in. and up 912 6. 915 0 
ie under 3in. 9 2 @. 964 6 
Plates, #in. (basis) es gt. a 9 2 °6 
oc akin. 95 0. o.5- 6 
o fin. .. 910 0. 912 6 
ee | ame 915 0. 917 6 
% fin. .. 9.42 6. 915.0 
OTHER STEEL MATERIALS. 
Home. Export. 
Sheets. £s. d. £ s..d. 
10-G. to 13-G., f.0.r. 9... Ri@. in 815 0 
14-G. to 20-G., d/d 2 SO +8 O65 9 0 0 
21-G. to 24-G., d/d - 0 10 0O.. 9 56 0 
25-G. to 27-G., d/d - F Be. 917 6 


The above home trade prices are 


for 4 dite lots and over ; 


2-ton to 4-ton lots, 10s. per ton extra; and under 2-ton lots, 


30s. per ton extra. 
Galvanised Corrugated Sheets, Basis 24-G. 


Home. £ a. ad, 
4-ton lots and up .. . 13 0 °0 
2-ton to 4-ton lots Set Pil Bie 
Under 2 tons .. - 14500 


Ezport : £16 12s. 6d.,c.if. duty paid India. 
£11 5s. 0d., f.0.b. other markets. 
Scandinavian Markets free. 


” 


” 


Tin-plates. 


20 by 14 basis, f.o.b. Bristol Channel Ports, 18/2 to 19/2. 
Tin-plate Bars, d/d South Wales Works, £5 7s. 6d. 


Billets. zs 
Basic (0:33% to 0-41% C.) -» 6.12 
» Medium (0-42% to 0-60% C.).. 7 2 
» Hard (0-61%t00°85%C.) 6. 712 
” » (0-86%toO-99%C.) ..8 2 
* » (1% C. and up) A . oy 
Soft (up to 0-25%C.), 500tonsandup 5 10 
100 tons .. - 615 
Rails, Heavy, 500-ton lots, f.o.t. . 810 
» Light, f.o.t... Sym es - 710 
FERRO ALLOYS. 
Tungsten Metal Powder 3/3 per Ib. 
Ferro Tungsten 3/— per ib. 
Per Ton. 
Ferro Chrofne, 4p.c.to 6p.c.carbon £21 15 0 
” ” 6 p.c. to 8 p.c. £21 10 0 
” »  8p.c. to 10 p.c. £21 10 0 
” ” Specially Refined 
” % Max. 2 p.c. carbon £34 0 O 
” ’ » Ilp.c.carbon £36 5 0 
% ” » 0-70p.c.carbon £37 5 0 
» e@arbon free .. 93d. per lb. 
Metallic Cuntntonm. 2/5 per lb. 


Ferro Manganese (loose) 
» Silicon, 45 p.c. to 50 p.c. 


” » - Tepe. 

» Vanadium .. 12/8 per lb. 

» Molybdenum.. .. 4/6 per Ib. 

» Titanium (eet free) 9d. per Ib. 
£200 to £205 


Nickel (per ton) 
Cobalt Se? 


d. 


Sooo aeeeon 


Per Unit. 
7/- 
1/- 
Tf 
1l/- 


11/- 
12/~ 


£10 15 Ohome 
£12 16. O scale 5/- p.u. 
£17 17 6 scale'6/~ p.u. 


5/- to 5/3d. per Ib. 





Current Prices for Metals’ and’ Fuels. 


NON-FERROUS METALS. 


Official Prices, May 1st. 





Aeheai joists and plates are pits to a rebate to home users purchasing only from associated British 
Export orders of 250 tons and over may be subject to special quotations. 


CorpPER— 
Geass weve £32 3 9to £32 5 0 
Three months .. £32 12 6to £32 13 9 
Electrolytic ‘ £35 10 Oto £36 0 0 
Best Selected Ingots, ala Bir- 
mingham * 5 £35 10 0 
Sheets, Hot Rolled £60 0 0 
Home. Export. 
Tubes, Solid Drawn (basis) . . 93d. 99d. 
bs Brazed (basis) 9}d. 93d. 
Brass— 
Ingots, 70/30,d/d Birmingham £28 0 Oto £30 0 0 
Home. Export. 
Tubes, Solid Drawn, 2/1 oo 9d. 9d. 
as SONG. bs 11d. 111d. 
Tr— 
Cash... . . £226 0 Oto £227 0 0 
Three months . . - £221 0 Oto £221 5 0 
Leap: £13 5 Oto £13 8 9 
SPELTER .. Bak £13 17 6to £14 3 9 
Aluminium Ingots (British) £100 
FUELS. 
SCOTLAND. 
LANARKSHIRE— Export. 
f.0.b. pi as ml Unsereened 13/—to 13/6 
» Glasgow-Ell » 15/6 to 16/6 
ss oh Splint 17/6 
AYRSHIRE— 
(f.0.b. Ports)}—Steam 14/— to 14/6 
FI¥rEsHIRE— 
(f.0.b. Methil or cm aun 
Prime Steam = 13/6 to 14/- 
U d Navigati 12/6 to 13/- 
LorHians— 
(f.0.b. Leith}—Hartley Prime. . 13/6 
Secondary Steam .. rg 12/9 to 13/- 
ENGLAND. 
YorkKsHIRE, MANCHESTER— 
B.S.Y. Hard Steams .. 18/6 to 21/6 
Furnace Coke 15/- to 17/6 
NORTHUMBERLAND, NEWCASTLE— 
Blyth Best .. 13/9 to 14/- 
», Second,.. .. 13/3 
» Best Small .. 10/6 to 11/- 
Unscreened 12/6 to 13/6 
DurHAmM— 
Best Gas. . 14/8 
Foundry Coke 19/- to 20/- 
SHEFFIELD— Inland. 
Best Hand-picked Branch .. 24/- to 26/— ~ 
South Yorkshire Best .. . 21/-to 23/- - 
South Yorkshire Seconds .. 17/6 to 19/- -~ 
Rough Slacks. . 8/-to 9/- _- 
Nutty Slacks 7/-to 8/6 — 
CaRrpIFF— SOUTH WALES. 
Steam Coais : 
Best Admiralty Large .... 19/6 
Bacowlenes <a: veal te 19/—to 19/4} 
Best Dry Large 18/9 to 19/3 
Ordinaries .. 18/3 to 18/6 
Best Bunker Smalls 13/6 to 14/- 
Cargo Smalls . . 11/6 to 12/6 
Dry Nuts 22/- to 26/- 
Foundry Coke 24/— to 37/6 
Furnace Coke. . 19/+ to 21/6 
Patent Fuel .. 21/- 
Swansra— 
Anthracite Coals : 
Best Large .. 36/- to 40/- 
Machine-made Cobbles. . 41/- to 48/6 
Nuts , 40/— to 48/6 
Beans 25/— to 30/- 
Peas eet FtRS 19/- to 22/6 
Rubbly Culm 11/- to 11/6 
Steam Coals : 
Large 18/- to 20/6 


FUEL OIL. 


Inland consumption ; contracts in bulk. 


Exclusive of Government tax of 1d. per gallon. 


Ex Ocean Installation. 
Furnace Oil (0-950 enn 
Diesel Oil <a 


Per Gallon. 


34d. 
4d. 


| RRA, sities id. pee a cated 
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French Engineering Notes. 
(From our own Correspondent in Paris.) 
The Nautical Exhibition. 


WHEN the Salon Nautique was instituted nine 
years ago, there was promise of its developing into 
an important shipping exhibition, Some of the leading 
makers of marine engines icipated in it and engine 
firms from all countries exhibited; but during the past 
year or two the Salon has lost its international and even 
national character, partly no doubt through foreign 
trade restrictions and the unsatisfactory state of the 
shipping industry. Paris is, moreover, far removed 
from shipbuilding centres, except the construction of 
pleasure craft lower down the Seine. The original idea 
of the Salon was to interest the public in maritime matters 
and encourage pleasure cruising on the inland waterways. 
The show now belie held on the Cours la Reine along the 
Seine embankment has returned to that idea. The Ministry 
of Marine exhibits models of ancient and modern fighting 
ships, guns, and equipment, and diagrams showing the 
dependence of France upon her navy. The slogan that 
“ France is an island”’ is on di indicating 
that the country imports 67 per cent. of what she requires 
from overseas. Except the Compagnie Générale Trans- 
atlantique, which has a fine model of the “* Normandie,” 
the shipping companies make far less interesting exhibits 
than on previous occasions, and some of them are not 
represented at all. There is an absence of the safety and 
fire-fighting devices on board ship that were a prominent 
feature last year, although the Office Technique pour 
lUtilisation de l’Acier has a stand of ships’ cabins fitted 
up entirely with steel by various manufacturers. In the 
marine engine section there are no foreign makers, and 
the eight or nine French firms exhibiting are not repre- 
sentative of the airless injection engine industry, which 
is steadily being developed in this country. Apart from 
these marine engine exhibits, the Show is taken up almost 
entirely with pleasure craft and small outboard petrol 
engine propeller units, many of the latter being of foreign 
manufacture, including British. 


State Industrial Control. 


In its annual report the Confédération Générale 
de la Production Frangaise criticises the manner in which 
the Government is attempting to deal with the problem 
of unemployment. As foreign labour cannot be eliminated, 
it is reduced by restrictions that weigh heavily on those 
who employ foreigners, such as the payment of a tax on 
foreign workers exceeding 10 per cent. of the total number 
of hands employed ; but it is difficult even to get this 
allotted number now that workers’ permits are only 
renewed in cases where their services are regarded as 
indispensable. The trouble lies in the dependence of 
many industries on foreign labour, particularly those 
where heavy and arduous occupations are not usually 
acceptable to French workers, such as in collieries and 
rolling mills, and there are some trades that cannot be 
carried on satisfactorily without the experience and skill 
of foreign specialists. Along the Belgian frontier works 
and factories are run largely with Belgian operatives 
who cross the border in their thousands every day. They 
cannot be replaced out of the ranks of unskilled unem- 
ployed. Manufacturers feel that the State protection 
of unemployed labour is being carried to an extent that 
makes it more difficult for industry to survive the present 
crisis. Objection is taken to the suppression of overtime, 
because customers do not carry stocks and they give out 
orders for urgent delivery which some makers cannot 





execute unless they are able to put in additional hours 
of work, and loss of time in obtaining permission to do so | 
means that they risk losing orders. Again, proposals 
before Parliament to suppress the double shift in the 
textile industry, and to limit the working week to forty | 
hours in branches of industry where there is a majority | 
in favour of it, are criticised on the ground that no | 
uniformity can be imposed on any industry which is | 
necessarily carried on under varied conditions, while it | 
is certain that if the forty hours’ week were established | 
by law as a temporary measure, it would end as a per- | 
manent achievement of labour propaganda. In a word, | 
the Confédération de la Production Frangaise believes | 
that in a time of crisis like the present industry should | 
be allowed a free hand to find a way out of the difficulty | 
and that any attempts to place restrictions on it in the | 
hope of reducing unemployment will only prolong the 
trouble. 


Franco-British Trade. 

An analysis of the foreign trade returns during 
the first three months of the year shows a further decline 
of exchanges with the British Empire, in common with 
the rest of the world. The imports from Great Britain 
totalled 400 million francs, as against 460 millions in the 
first quarter of 1934, while French exports to Great 
Britain were valued at 389 millions, as compared with 
428 millions. Excluding the British Isles, imports from 
the British Empire amounted to 594 million francs, as 
compared with 698 millions, and the French exports 
totalled 60 millions, as against 68 millions in the first 
quarter of last year. Imports from the Dominions were, 
of course, mainly raw material. The only country with 
which there is a considerably improved balance of trade 
in favour of France is the Irish Free State, from which 
imports fell from 1,146,000f. to 774,000f., while French 
exports to the Irish Free State increased from 4,024,000f. 
to 5,176, 0008. 


Shipbuilding. 


One phase of the reorganisation of the ship- 
building industry, which is still proceeding, is the arrange- 
ment being made by the Ateliers et Chantiers de la Loire 
to lay out stocks in its yard at Saint-Nazaire for the con- 
struction of ships of 35,000 tons. They will be built on 
the site of three smaller stocks and will necessitate an 
extension of the yard. The estimated cost is 30 million 
francs. The work of reorganisation aims at reducing the 
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425,831. September 14th, 1933.—Carsuretrors, G. Brookes, 
15, Hulme-road, Sale, Chester, and W. E. Goodwin, 1, 
South Bank, Northenden-road, Sale, Chester. 

This device is intended to admit extra air automatically to 
the carburetted mixture as and when the temperature of the 
engine rises.‘ The stalk A of the device is screwed into the water 


N?°425,831 
D 










. 
HESS 









ft, ~ 
WON 


















jacket of the engine. The liquid which it contains expands with 
any rise in temperature of the cooling water, distends the bellows 
B, and opens the valve C. This valve is open, above, to the 
atmosphere, and is protected by a filter. he amount of the 
additional air d to the inlet manifold by the branch D 
can be regulated by the valve E.— March 14th, 1935. 


TURBINE MACHINERY. 


425,888. December 6th, 1934.—Warer TuRBINE PLANT WITH 
a Horizontal OR Nzgarty Horizontat Tursive SHarr, 
Escher Wyss Maschinenfabriken Aktiengesellschaft, Escher 
Wyss-Platz, Zirich, Switzerland. 

This invention relates to a water turbine plant with a hori- 
zontal or nearly horizontal turbine shaft, and its object is to 
provide a plant of this kind, which is of great simplicity and 
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compactness. For this purpose the machine driven by the 
turbine, and also the transmitting mechanism required in con- 
nection therewith, as well as the regulating devices, are built 
into a stationary water-tight hollow body offering a low hydraulic 
resistance and adjoining the hub of the turbine runner. Access 
to the machine chamber is provided by hollow struts of drop- 
like cross section, which also serve to hold the chamber in place in 
the dam and serve as ventilators.— March 22nd, 1935. 


TRANSFORMERS AND CONVERTERS. 


425,946. July 4th, 1934—-Coprrer Oxmpe Rectiriers, The 
Westinghouse Brake and Saxby Signal Company, Lid., 82, 
York-road, King’s Cross, London, N.1. 

The elements of this rectifier are copper discs which are 
slightly dished before they are oxidised. Referring to the 
figure, A designates the usual rod on which the copper dises 
are mounted during the oxidising process. The rod is provided 
with a notch B for receiving two of the copper discs, which 
are mounted in the notch so that their convex surfaces are in 
contact. During the oxidising process a layer of cuprous 
oxide of uniform thickness will be formed on the concave 
surface of each disc, and superposed on this layer of cuprous 
oxide will be a layer of cupric oxide. The convex surface of 
each disc will also have a layer of cuprous oxide, superposed on 
which is a layer of cupric oxide, but these layers will be relatively 
thin near the centre of each disc and will gradually increase in 
thickness toward the outer edge of the disc. After the oxidising 
process is completed, each disc will be treated with an agent, 
such as nitric acid, to remove the cupric oxide from each surface 
and to also remove the relatively thin layer of cuprous oxide 
which exists near the centre of each disc on its convex surface. 





number of small yards, and providing facilities for the 
construction of ships of big tonnage. 


It follows that metallic copper will be exposed on the convex 
surface of each disc near its centre, and this exposed copper will 





serve for contact between the disc itself and the usual lead 
contacting washer which is interposed between the disc and the 
cuprous oxide surface of the next adjoining disc in the assembled 
rectifier. By curving the discs in accordance with the invention, 
a relatively thick and uniform coating of ¢ oxide on the 
back or concave surface of the finished unit is provided, and 
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such units will suffer relatively small deformation during the 
earbonisation and assembly aa in the production of the 
rectifier. Furthermore, the iform coating of oxide on the 
back of the disc will allow the units to be assembled in stacks 
or columns with very little danger of cracking the oxide on the 
rectifying concave side of the unit.— March 25th, 1935. 


ELECTRICAL APPLIANCES. 


425,832. September 15th, 1933.—Vo.tacre-Orgeratep Exxc- 
TRicaL Instruments, The British Thomson-Houston 
Company, Lid., Crown House, Aldwych, London, W.C.2. 

A double piezo-electric crystal A is arranged between two 
condenser plates B, which are energised from the mains 
through the transformer C. The pointer D, attached to the 
crystal, is consequently set in vibration and keeps the contact 
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arm E in the open position, as shown by the broken lines. The 
arm is steadied by the dashpot F. If the voltage in the mains is 
reduced the activity of the pointer D diminishes and the contact 
arm E tends to fall. If, at the same time, the bi-metallic strip 
G is heated by a current passing from the transformer H, the 
contact J is raised and a circuit is made through E.— March 15th, 
1935. 


425,928. January 8th, 1934.—Execrric Discnarcr TusEs, 
The General Electric Company, Ltd., Magnet House, 
Kingsway, London, W.C.2, and R. L. Breadner and V. 
J. Francis, both of Research Laboratories of The General 
Electric Company, Wembley, Middlesex. 

This invention relates to an improved method of manufactur- 
ing electric discharge tubes of the type in which the electrodes 
are as close as possible to the ends of the tube. The process 
of manufacture is shown in the four sketches. A concave disc 
of glass is used for the end of the tube and is pierced for the 


N° 425,928 
Fig | Fig 2 











Fig 3 Fig 4 








leading-in wires. These wires are sealed in place, as shown ip 
Fig. 1. The spiral electrode is then spot-welded to the wires— 
see Fig. 2. In this way oxidation of the electrode during the 
sealing in of the wires is obviated. The disc is then placed 
within the tube, which is slightly greater in diameter, as shown 
in Fig. 3. The tube is heated by blow-pipes and collapses on 
to the disc, to which it adheres, while the scrap end of the tube 
falls off. The disc is softened somewhat by the heat and when 
the leading-in wires are pulled a flat end is produced, as shown 
in Fig. 4.—March 25th, 1935. 


MEASURING AND TESTING INSTRUMENTS. 


425,930. Janu 30th, 1934.—ApPparaTus FoR TAKING 
Sampres or Coat, &c., International Combustion, Ltd., 
Aldwych House, Aldwych, London, W.C.2, and G. E. 
Taylor, 16, Normanby-road, Willesden, London, N.W.10. 

It is usual to take samples of coal on its passage from a 
tippler hopper from which it is delivered to a receiving conveyor 
by means of a catchment pocket which is rotated to pass under 
the discharge opening of the hopper once per revolution. The 
coal received by the catchment pocket as it traverses this 
opening passes throughs a tube which is concentric with the axis 
of robes of the sampling ket to a receiving skip in which 
the samples taken from a given bulk of coal are collected. It 
is usual then to discharge the contents of this skip into e crushing 
apparatus and to pass the crushed coal through a smaller 





sampling device of the same kind, the bulk of the crushed coal . 
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being returned through a chute to the main receiving conveyor 
while the sample is taken to the laboratory for testing. To 
meet the purements of the British St d Specificati 

for the sampling and analysis of coal, it is necessary that the 
sampling apparatus should be able to take the same number of 
samples each of the same quantity from varying bulks of coal, 
and that samples so taken should be equally derived from the 
total bulk of coal whatever its quantity. The sampling pocket 
is shown at A and is rotated with its hollow shaft by the motor 
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B. The effective width of the bucket can be varied by sliding 
its two sides relatively to one another, as shown in the p! 
view. A elock mechanism C operates a cam D through change 
gears E. This cam alternatively opens and closes two sets of 
contacts in the motor circuit at periods of time determined by 
the change gears. Another pair of contacts F is alternately 
opened by the star wheel G at every revolution of the shaft, so 
that the bucket is stopped clear of the falling stream of coal.— 
March 25th, 1935. 


MACHINE TOOLS AND SHOP APPLIANCES. 


425,539. July 17th, 1933.—Visration Damprenine DeEvIcEs, 
F. Badcock and R. W. H. Kane, 2, Allison-gardens, 
Dulwich Common, London, 8.E.21, and Orchard End, 
West-road, Coombe, Surrey, respectively. 

This invention concerns cutting tools which will withstand 
normal stresses, but will yield to abnormal vibrations and will 
be returned to the normal! cutting position. In the drawing the 
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idea is shown applied to a cylinder boring head. The cutting 
tool is fixed in a slot A in the head B. This head is attached to 
the mandrel C by the bolt D and spring E. A friction washer 
F of cork is interposed. A resilient pin G is fixed in the mandrel 
and engages loosely a hole in the head B. In the event of the 
tool meeting an obstruction the pin flexes, but recovers after 
the obstruction has been passed. Other applications of the idea 
are illustrated.— March 18th, 1935. 


METALLURGY. 


425,882. October 23rd, 1934.—A Process or Propwucine 
SHarep MeTaL Articies, G. Boecker, 1, Ribbeckstrasse, 
Essen, Germany. 

The materials used for high-grade cutting and drawing tools 
are in some cases alloys and in other cases sintered mixtures of 
several component metals. For such sintered mixtures the 
refractory carbides of tungsten and molybdenum are frequently 
used, imparting the requisite hardness, the same being embedded 
in @ matrix of more easily fusible metal, with which they are 
incorporated by sintering. According to the invention, a shaped 
article is produced by injecting into a mould, from a nozzle and 
under high pressure, a dry mixture of finely powdered metal of 
high melting point and finely powdered metal of lower melting 
point, simultaneously injecting into the same mould from a 
separate nozzle an atomised adhesive, and sintering the moulded 
particles by heat treatment. The two spraying nozzles delivering 
respectively the mixture of metals and the jet of atomised 
adhesive may be so directed that the jets impinge upon each 
other on their way to the mould, or inside the same. Owing to 
the fine division of the constituents the. particles of metal 
become uniformly coated with adhesive, and the high pressure 
under which the metal dust is injected prevents the metal 
particles from cohering to each other directly. The articleshaped 
in the mould need not be subjected to preliminary partial 
sintering treatment before working it into its final shape. Such 
working as may be required for giving the finished shape can be 
done before any sintering takes place. For the sintering process 
the mould may be embedded in metal powder ; the temperature 
of ignition is above 1300 deg. Cent., and varies according to the 
nature of the metal mixture used. The duration depends also 
on the mixture used and on the thickness of the blank. Examples 
of mixtures of metals which may be used are the following :— 
(a) Titanium, silicon, and cobalt; (6) titanium, cobalt, and 
boron ; (c) titanium, silicon, cobalt, and boron; (d) titanium, 
cobalt, and tungsten; (e) boron, cobalt, and tungsten; (f) 
titanium, cobalt, boron, and tungsten. In each of these cases 





a small quantity of magnesium, aluminium, vanadium, beryl- 
lium, or iron, or of any two or more of these metals, may be 
added. There may also be an addition of carbon.— March 
22nd, 1935. 


MISCELLANEOUS. - 


N°424,608 

424,608. July 10th, 1934.— 

Cyciones, E. C. Saint- 

Jaques, 11, Rue Marbeau, 
Paris, France. 

The inventor makes a claim 
for a “distribution device for 
cyclones, separators, furnaces, 
and analogous apparatus, 
characterised by a cone placed 
in the interior of the cylin- 
drical body of the cyclone or 
other apparatus, the apex of 
this cone being provided with 
an opening which serves for 
the removal of the gaseous 
fluid in the upper _ of the 
apparatus, while the base is 
connected to the walls of the 
cylindrical body by the inter- 
mediary of vanes across which 
passes the mixture of gas and 
of materials to be separated.”-— 
February 25th, 1935, 








425,876. August 29th, 1934.—-ConTROLs ror Ark CONDITIONING 
Apparatus, M, Payne, 50, Hook-road, Surbiton, Surrey ; 
and the British Thermostat Company, Ltd., Teddington 
Works, Windmill-road, Surbiton, Surrey. 

A coil A is arranged in the path of air to be conditioned and is 
supplied with refrigerant by the pipe B. The object aimed at is 
to cool the air to such an extent that. a definite degree of 
humidity is maintained. The refrigerant passes by either of the 
branch pipes C and D to the two expansion valves E and F. 
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The valve E is set for a lower pressure than the valve F. Both 
of them are restrained by the bellows GG, which are exposed 
interiorily to atmospheric pressure. The branch pipe D is con- 
trolled by the valve H pe solenoid J, which is operated by a 
device, not shown, that is sympathetic to changes in the 
humidity of the air. When this valve H is opened the refrigerant 
passes through the expansion valve F at a ‘higher pressure, the 
valve E is closed by the collapse of its bellows, and evaporation 
takes place in the coil A at a comparatively high temperature. 
March 22nd, 1935. 








Forthcoming Engagements. 


Secretaries of Institutions, S , &c., desirous of having 
notices of meetings inserted in this » are requested to note 
that, in order to make sure of its insertion, the necessary information 
should reach this office on, or before, the morning of the Monday 
of the week preceding the tings. In all cases the TIME and 
PLACE at which the meeting is to be held should be clearly stated. 
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To-pay. 

Inst. or ELECTRICAL ENGINEERS: N. Eastern StupENtTs.— 
In the Cinema of N. Eastern Electric Supply Company, Ltd., 
Carliol House, Neweastle-upon-Tyne. Annual! general meeting, 
followed by short papers. 7.15 p.m. 

Inst. of MECHANICAL ENGINEERS.—Storey's-gate, St. James’s 
Park, 8.W.1. Discussion, ‘‘ Progress in Design and Application 
of the Lysholm-Smith Torque Converter, with Special Reference 
to the Development in or, orm Dr. H. F. worth and A. 
Lysholm ; ** Voith Turbo issions,” Dr.-Ing. W. Hahn, 
translated by Mr. H. Sinclair. 6 p.m. 

Junior Inst. oF ENcinerers.—Hotel Metropole, London, 

W.1. Annual dinner. 

Puysican Soc.—Ati Imperial College of Science and Tech- 
nology, 8.W.7. Council meeting, 4 p.m.; meeting, 4.45 for 
5 p.m. A 

Rartway Civus.—At Royal Scottish pg car Hall, Fetter- 
lane, E.C.4. ‘‘ Railways in the Air,’’ Mr. J. W. C. Logan. 
7.30 p.m. 

Royat Inst. or Great Brrrarw.—Albemarle-street, W.1. 
Diseourse, ‘‘ Iron and Steel,” Sir William Larke. 9 p.m. 

Saturpay, May 41x. 

Inst. or ELEcTRICAL ENGINEERS : METER AND INSTRUMENT 
Secrion. Visit to Electrical Laboratories of Queen Mary 
College, Mile End-road, E. Leave I.E.E. Building, Savoy- 
place, W.C.2, 9.30 a.m. Leave Tower Pier at 1.30 p.m. for 
river trip to Greenwich. 

Sunpay, May 5rx. 

Royat ArronavutTicaL Soc.—At Mr. Fairey’s Aerodrome, 

Heath Row. Garden party. 2 to 7 p.m. 
Turspay, May 77TH. 

Inst. or Crvit ENGINEERS.—Great George-street, S.W.1. 
Presentation of Kelvin Medal, 1935, to Sir John A. Fleming, 
F.R.S., 5 p.m.; Forty-first James Forrest Leeture, ‘‘ Geo- 
physies,’’ Prof. O. T. Jones. _ 6.p.m, 





Royat Inst. or Great Brirarn.—21, Albemarle-street, 

Piccadilly, W.1, General meeting, _5 p.m. 
Wepnespay, May 8ru. 

Inst or Merats.—At the Inst. of Mechanical Engi 8, 
Storey’s-gate, S.W.1. Twenty-fifth annual May Lecture, 
‘‘ Atomic Arrangements in Metals and. Alloys,” Prof. W. L. 
Bragg, F.R.S. 8 p.m. 

Royat Soc. or Arts. — John-street, 
**Canals,”’ Mr. W. H. Curtis. 8'p.m. 

Wepnespay, May 8ru, tro Saturnpay, May lIrs. 

Inst, or StrucTuRAL ENGringErs,.— Institution Conference in 

London. 





Adelphi, W.C.2. 


THurspay, May 9TH. 

Inst, or Srructurat Enaingeers.—-At Inst. of Mechanical 
Engineers, Storey’s-gate, S.W.1. “Modern Methods of Flat 
Construction,’ Mr. 8. 8. Snow; ‘Foundations in Bridges,"’ 
Prof, C. E. Inglis. 10 a.m. 

Fripay, May 10rx. 

Inst. or Exvecrrican Encinrgers: Scorrish CentrRe.—In 
Hall of the School of E ics and ce, Bell-street, 
Dundee. The Faraday Lecture, “ Electricity in the Life of 
To-day,” Prof. E. W. Marchant. 7.30 p.m. 

Inst. or MercHANICAL ENGINEERS.—Storey’s-gate, 8.W.1. 
Informal meeting. Mr. John Holloway will introduce di i 
on ‘* Machine Tools : Twenty-five Years’ Develop t Demon- 
strated at the Recent Machine Tools Exhibition.’ 7 p.m. 

Royat Inst. or Great Brrrarn.—21l, Albemarle-street, 
Piccadilly, W.1. Di . “The Scientific Approach to 
Vocational Guidance,” Dr. C.8. Myers. 9 p.m. 

Sarurpay, May llr. 

Inst. or Execrrican Enqinerers: Scorrish CenTrre.— 
Exeursion from Dundee to Taymouth Castle Hotel vid Dunkeld 
and Aberfeldy. Leave Albert-square, Dundee, 9.15 a.m. 

» Inst. or Hignway Enorveers.—At Inst. of Mechanical 
Engineers, Storey's-gate, 8.W.1. Annual meeting. 3 p.m. 
Monpay, May 13rn. 

Inst. oF ExecrricAL ENGIngeers: WireLess Secrion.— 
Savoy-place, Victoria Embankment, W.C.2. ‘ Considerations 
in the Design of a High-Fidelity Radiogramophone,”” Mr. W 
J. Brown. 5.30 for 6 p.m. 

Turespay, May l4rua. 

Inst. or AUTOMOBILE ENGINEERS: LONDON GRADUATES.— 
At Royal Soc. of Arts, John-street, Adelphi, W.C.2. Films of 
engineering interest. 8 p.m. 

ILLUMINATING ENGINEERING Soc.—At Inst. of Mechanical 
Engineers, Storey’s-gate, S.W.1.. Annual genoral meeting, 
6.30 for 7 p.m. Address, “ Production of Light,’’ Professor Dr, 
M. Pirani, of Berlin. 7.15 p.m. 

Werpwespay, May 1léra. 

Inst. ov Evectricat ENGINEERS: SoutH MipLanp CENTRE. 

—Visit to Droitwich Broadcasting Station. 3 p.m. 
THurspay, May 16ru. 

Rovyat Soc. or Arts.—John-street, Adelphi, W.C.2. ‘‘ The 
Evolution of the Industrial System in the Far East,” Prof. A. 
F. Barker. The paper will be read by Prof. A.T. King. 8 p.m. 

Fripay, May lirs. 

Inst. or Sanrrary Enornerrs,—Caxton Hall, Westminster, 
8.W.1. ‘‘ From the View Point of a Rural Medical Officer of 
Health,” Dr. J. J. Paterson. 6 p.m. 

Roya Instr. or Great Brirarn.—Burlington House, W.1. 
Conversazione. 9 p.m. 

Monpay to Fripay, May 20TH To 3isT. 

Barvisu Inpustrizs Fam: ENGINEERING AND HarnpwakkE 
Szections,—Castle Bromwich, Birmingham. Daily except 
Sunday. 














Tugespay, May 2lsr. 

Inst. or Furet.—At Inst. of Electrical Engineers, Savoy -place, 
W.C.2. ‘The History and Construction of the Iraq. Pipe 
Line,” Sir John Cadman. 6 p.m, 

Inst. oF MecuanicaL Enorverrs.——Visit to British Indus- 
tries Fair, Castle Bromwich. 

Wepnesvay, May 22nv. 

Inst. or ExzoruicaL Enctrnerrs: South Mipianp Centre. 
—Visit to Droitwich Broadcasting Station. 3 p.m. 

Fray, May 247TH. 

Royat Instr. or Great Britarn.—21, 
W.1. Discourse by Mr. 8. C. Roberts. 9% p.m. 

Saturpay, May 25ru. 

Inst. oF ExectricaL ENGINEERS: WIRELESS SecTION.-— 
Messrs. Cable and Wireless, Ltd., have invited the members 
to visit (i) The Central Station, Electra House, Moorgate, 
E.C.2; (ii) the Wireless Station at Ongar, lunch at Theobald 
Park Hotel, Waltham Cross ; (iii) Wireless Station at Brent- 
wood. 9.30a.m. 

Turespay, May 287, ro Frmay. May 31srT. 

Inst. OF MECHANICAL ENGINEERS.—Summer meeting at 

Bath. 


Albemarle-street, 





Txuurspay, May 307TH. 

Royat AERONAUTICAL Soc.—In the Science Museum, South 
Kensington, 8.W.7. Wilbur Wright Memorial Lecture and 
Conversazione. The Memorial Lecture will be read by Mr. 
D. W. Douglas. 9 p.m. to 12 midnight. 


Tuurspay, May 30rH, To SaturDAy, JUNE Ist. 

Lyst. or AuToMOBILE ENGmNzERS.—Joint Summer Meeting 
with the Société des Ingenieurs de l’Automobile. Visit to 
Midland and Oxford. For programme, see page 372, April 
5th, 1935. 








CONTRACTS AND ORDERS. 





The Editor ie always happy to print short announcements of 
contracts and orders in this column provided they are sent to him 
in time to have news value and that they are likely to interest readers . 





Tue British Exvecrric TRANSFORMER ComPaNy, Ltd., of 
Hayes, Middlesex, has received through its agents, A. and T. 
Burt, Ltd., of Wellington, N.Z., an order from the New Zealand 
Public Works Department, comprising seven 8000-kVA, 11,000, 
110,000-v. single-phase transformers, to be coupled in two banks 
of three, with one spare, for the Arapuny power scheme. The 
transformers will be employed to step up the generating voltage 
to the voltage of the main grid system. 


J. Browetr-Linpiey (1931), Ltd., Letchworth, has recently 
secured an order for a motor-driven, two-stage air compressor 
which will be installed at the Pretoria workshops of the South 
African Railways and Harbours Company, Ltd. The com- 
pressor will be capable of delivering 2000 cubic feet of free air 
at a pressure of 100 Ib. per square inch, and will be driven by 
a motor of the synchronous induction t supplied by the 
Electric Construction Company, Ltd.,, Wo amapton. 





